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INTRODUCTION 

OLLOWING the phenomenal development 
in the field of microwave techniques dur- 
meng the war, several new avenues of investi- 
vation sprung forth utilising these techniques. 
) The branch of knowledge under the title, Spec- 
lroscopy at Microwave Frequencies, which 
employs electromagnetic radiations of wave- 
ength lying in the region of 30cm. down to a 
raction of a millimetre, is today a highly deve- 
oped tool, and has led to a deeper understand- 
ng of certain physical properties of matter. 
This includes absorption spectroscopy, the 
absorptions arising as the result of quantised 
otational and other transitions of molecules in 
he gaseous state, as also the absorption of 
microwaves by solid state compounds, caused by 
he presence of unpaired electrons, under suit- 
Mable conditions. The transition energies in- 
volved in these are of a ten-thousandth of an 
ectron volt, and are produced as a result of 
eaker forces of a molecular or solid state 
pharacter, which bind the different atoms to- 

er to form molecules or a crystalline lat- 
ice. In this article the use of centimetre waves 
or the investigation of the solid state will be 
t forth. 

A considerable amount of research has been 
rarried out om microwave absorption in solid 
te compounds, in recent years. The appli- 
pation of this technique is rapidly expanding 
nd covers electron magnetic resonance, cyclo- 
ron resonance and a number of non-resonant 
phenomena. The electron magnetic resonance 
hniques have been applied to defect solid 
state including impurity sites in solids, conduc- 
tion electrons in metals, ferromagnetic, ferri- 
magnetic and  antiferromagnetic materials. 
yelotron resonance has been studied in con- 
nection with semiconductor materials, while 
the non-resonant absorption of microwaves has 
been observed in conductors at low tempera- 
res and in ferrites. 

ELECTRON MAGNETIC RESONANCE 

The energy levels of a system possessing a 
sultant spin angular momentum can be split 
by the application of a magnetic field H. The 
distribution of such a system among the possi- 
tle energy states will be in accordance with 
ree Maxwell-Boltzmann distribution law. The 
separation of the energy states is often a linear 
function of H for the magnetic fields used in 
microwave spectroscopy, and transitions may be 
induced between them by a quantum of radia- 
ion (hv) where hy=g$H. In this relation g 
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is a numerical parameter called the spectro- 
scopic splitting factor, § is the Bohr Magne- 
ton. It is usually necessary for the radiation 
employed, to have a component of high fre- 
quency magnetic field, perpendicular to the 
applied field H. When the assembly is in ther- 
mal equilibrium the induced transitions give 
rise to a net power absorption and in many 
cases this occurs at a field and frequency re- 
lated by g~2. In the case of ideally free 
electron spin, the value for g, = 2-0023. 

Elements of the transition and rare earth 
groups are paramagnetic by virtue of the pre- 
sence of unpaired electron in their shell struc- 
ture, possessing thereby an angular momentum 
which gives rise to permanent magnetic moment 
associated with these. Compounds containing 
these ions can therefore under suitable condi- 
tions exhibit paramagnetic resonance. Besides 
these compounds, any imperfection in a crystal 
which has one or more unpaired electrons asso- 
ciated with it can in principle give rise to 
paramagnetic resonance absorptions. Types of 
defects which have been investigated by the 
resonance technique include; (1) donors and 
acceptors in semiconductors, (2) colour centres 
in alkali halides, (3) defects produced by irra- 
diation, (4) transition group ion impurities, 
and (5) free radicals. 


For studying paramagnetic resonance, a 
small crystal (of about 1 to 2mm. in size) is 
placed at the end of a cavity resonator tuned 
to the appropriate wavelength which is usually 
about 144cm. or 3cm. In this position the 
crystal is in the greatest oscillatory magnetic 
field, a condition necessary for the magnetic 
dipolar transition to be observed. The resona- 
tor is placed in the field of an electromagnet, 
and the polarisation of the R.F. magnetic field 
is so arranged that the two magnetic fields are 
at right angles to each other. Conventional 
methods are used to feed the microwave power 
from the reflex klystron into the resonator and 
from the resonator to the detector, ordinarily 
a silicon-tungsten crystal rectifier. To detect 
resonance, the frequency of the oscillator is 
kept constant and the magnetic field is varied. 
When absorption occurs the detector output 
decreases. This can be observed either with 
a sensitive galvanometer or by modulating the 
static magnetic field with a small fluctuating 
magnetic field and measuring the A.C. output 
from the crystal, after suitable amplification. 
It is usual to cool the crystal under investi- 
gation to temperatures of liquid air, hydrogen, 
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or even helium in order to reduce the lattice 
vibrations which are sometimes so large that 
they cause line broadening. Further, since the 
absorption intensity is inversely proportional 
to the temperature, cooling helps in intensify- 
ing the absorption lines. r 

The paramagnetic ions, or the above-men- 
tioned defects present in a crystal are greatly 
influenced by their environment. The energy 
levels undergo Stark splitting due to the pre- 
sence of internal crystalline fields. The shift 
of the spectroscopic splitting factor from the 
free spin value, usually indicates the strength 
of the spin orbit interaction effects of the un- 
paired electron. The symmetry of this field 
quite often departs from isotropy and the im- 
mediate consequence of this is, that the g-value 
depends on the direction in the crystal to which 
the lines of force of the static magnetic field 
is parallel. A study of this therefore provides 
information regarding the symmetry of the 
surrounding ion, and about the nature of the 
binding between the ion and its immediate 
diamagnetic neighbours. The width of the 
absorption lines in a resolved spectrum depends 
on factors, (a) the rate at which the micro- 
wave energy absorbed by the electron spins is 
transferred into thermal (lattice vibration) 
energy, i.e., on the spin-lattice relaxation time, 
(b) the magnetic dipole interaction between 
neighbouring paramagnetic systems, (c) the 
exchange interaction between neighbours. A 
study of the line width may give information 
about these factors. 

Although the resonance spectrum. arises from 
electronic transitions, any nucleus of spin I 
associated with the defect is labelled by 
(214-1) fold hyperfine splittings in the spec- 
trum; the magnitude of the splitting indicates 
the time spent by the unpaired electron near 
this nucleus. This is a most useful aspect, and 
recently it has been shown that the resolving 
power for hyperfine structure can be enor- 
mously increased by the application of double 
resonance techniques. In this method by using 
sufficient microwave power, the electron mag- 
netic resonance line of a material with a fairly 
long relaxation time is saturated, so that its 
intensity is practically reduced to zero. If now, 
a nuclear resonance frequency which corres- 
ponds to the hyperfine splitting of the energy 
levels is supplied, the upper level is depopu- 
lated by the stimulated emission of this fre- 
quency, which results in restoring the electron 
magnetic resonance line. This double resonance 
method has a wide application which can be 
used for measuring nuclear magnetic moments, 


or for accurate measurement of the spacing of 
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the energy levels, or in some cases for resoly. 
ing hyperfine structure. 


SoME EXPERIMENTAL RESULTS 
SEMICONDUCTORS 


Electron spin resonance has been ob 
served for the interstitial donors Li ip 
Si and for substitutional group V donors P, As 
and Sb in Si. The experiments have been mack 
at low temperature (4° K) where semicon: 
ductor is effectively an insulator. im 
purities have one extra 
electron compared with the atoms of the hos 
material and this electron is responsible for th 
resonance spectrum. The experimental spiz 
resonance results give direct evidence for eleck 
trons moving in large s-like orbits and includ, 
the following features: (i) The spin-orbit inter 
action effects are small; the g-shifts are smal) 
and, as expected, negative for donors, and 
spin lattice relaxation time being very long 
(ii) There is appreciable overlap, and the 
fore there is an exchange interaction betweel; 
electrons belonging to donors separated by) 
many lattice spaces; (iii) In isolated donors, thm 
hyperfine interaction of the unpaired electrow 
with the nucleus is of the order of 1/100 am& 
less of the free atom value, corresponding§ 
roughly to the electron being spread over 
hundred or more atoms, and (iv) in dilute samy 
ples, a limit to the line width is set by 
small unresélved hyperfine structure. 


DeEFEcT SOLIDS 


Bombardment of crystals with hig! 
energy radiations like X-rays, y-ray 
neutrons and other accelerated particles resulij,, 
in imperfections and dislocations, and this if, 
known as radiation damage. The technique dj, 
paramagnetic resonance is immensely help’ | 
in this field, as most forms of damage hav;, 
trapped electrons, or holes associated with then}, 
and hence will exhibit resonance absorption), 
Colour centres in alkali halides are produce( 
by irradiating the halides with X-rays or 1), 
rays. Electron spin resonance has so far beet, 
observed for F-centres, V,-centres and photo}, 
dissociated U-centres, in alkali halides. Aijy 
F-centre is a negative ion vacancy with a trap/,. 
ped electron. A V,-centre consists of tw 
adjacent positive ion vacancies with an ele 
tron hole. A U-centre is a negative ion vacanc 
containing a negative hydrogen ion H~. A studjpr 
of resonance absorptions has shown that the gfp. 
shift is negative or positive, as expected fopm 
electrons or holes respectively. Iluminatinghc 
results have been obtained regarding the naturti 
of these centres from a study of the line widtbjsi 
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ents. 
Following these measurements on irradiated 


ILTS 
lkali halide crystals, electron magnetic reso- 
ance has been observed in several other 
been ob-Grradiated crystalline structures, including plas- 
iors Li ics. Of the irradiated crystalline structures 
jonors P, tudied, particular mention may be made of ice, 
e been mad/¥rozen heavy water, quartz, nitrate salts and 


rozen sulphuric acid. The results obtained with 
ce and frozen D,O suggest that electrons have 
ireieen trapped near H or D atoms and are inter- 


of the hosigcting with their nuclei to give a hyperfine 
sible for thistructure. 
mental sp X-irradiation in quartz produces magnetic 


ice for elec/centres and a smoky coloration which can be 
and includ/yemoved by heating. The spin resonance re- 
1-orbit intersults show that each centre has one unpaired 
‘ts are s hole, with g 1 = 2-00 and g = 2-06, and axis 
ors, and thiiof symmetry parallel to an Si-Si direction. 
very long#There is a small six line hyperfine structure 
and therefattributed to Al?7. This structure shows some 
ion betweelanisotropy and the axis of symmetry is approxi- 
2parated bymately along an Si-O direction, which is dif- 
i donors, th®ferent from the g-value axis. It is supposed 


red electro#¥:om this result that the unpaired spin is locat- 
of 1/100 aed on O rather than on Al. The results illus- 
prrespondingtrate a general rule which helps in recognizing 


read over @the structure of defects, namely, that if the 
dilute samfg-value axis of symmetry is different from the 
set by th@hyperfine structure axis, it can usually be 
re. assumed that the unpaired electron is not cen- 

red about the nucleus responsible for the 
yperfine structure. 
with hig Neutron irradiated diamond is another very 
‘S, case. The resonance spectrum con- 
ticles resuliains a strong central line at g=2-0028 and 


and this '§, number of weaker satellites which can be 


echnique .scribed to magnetic centres with electronic 
ely helpfi}oin S—1. The satellite lines are not reduced 
amage haWin intensity by heat treatment, as does the cen- 


i with theta) line and they are therefore attributed to 
absorption} some stable defect such as a C, molecule. 


e product4 The spectra of irradiated frozen sulphuric 
“rays OF by y-rays show intense paramagnetic ab- 
30 far bethorntion lines attributable to the presence of 
and phot0}stomic hydrogen, and other satellites spaced at 
lalides. A®the equivalent proton resonance frequency, 
vith a traP)away from the line. 

sts of tw 

h an ele CONDUCTORS 

ion vacang} The conduction electrons in metals are 
-, A studjfreally a third type of free electron for which 
that the gfparamagnetic resonance can be observed. The 
xpected fofmain difference between spin resonance from 


lluminating{conduction electrons and that from paramagne- 
the natutftic ions in non-conducting materials, are, (i) the 


line widthfsignal intensity is small and approximately 
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independent of temperature, (ii) if the sample 
dimensions are larger than skin depth, the 
amplitude and phase of the microwave radia- 
tion is different for magnetic carriers at dif- 
ferent distances from the surface, and (iii) the 
magnetic carriers are moving and diffusing in 
and out of the skin depth which modifies the 
shape of the observed absorption lines. Mea- 
surements have been made with solutions of 
alkali metals in ammonia. The g-values mea- 
sured were g=2-0012+0-0002. Following 
this, resonance has also been observed in seve- 
ral other metals including Li and Be and in 
dilute alloys of Mn in Cu, Ag or Mg, graphite, 
and some superconducting metals. 
FERROMAGNETIC, ANTIFERROMAGNETIC AND 
FERRIMAGNETIC MATERIALS 

Ferromagnetic materials are  characteris- 
ed by the property of spontaneous mag- 
netisation under the influence of a magnetising 
field. The theory of ferromagnetism is based up 
on coupling of the neighbouring ions, by strong 
exchange interactions. The investigation of 
microwave resonance absorption in ferromag- 
netic materials has provided us with informa- 
tion regarding exchange forces and anisotropy 
constants. The expression for the resonance for 
the microwave field in the plane of a plane 
sample is 

hw, = ¢8,/{H° + $,} {H° + 
where ¢, and ¢, are correction terms to allow 
for the effect of anisotropy, and the rest of the 
symbols have the same significance as noted 
earlier. The experimental set-up for observing 
ferromagnetic resonance is the same as that 
described for paramagnetic resonance. However, 
in one method the specimen is a thin plane 
surface of the ferromagnetic material while, in 
another method the power absorbed in dilute 
suspension of colloidal ferromagnetic particles 
which are assumed to be spherical, is mea- 
sured. Iron, cobalt, nickel and a number of 
ferromagnetic alloys have been studied. There 
are those still unexplained facts that high values 
for g is observed, and the line width is larger 
than that given by exchange interactions. 
ANTIFERROMAGNETIC MATERIALS 

In the simplest case, an_ antiferro- 
magnetic material consists of two  sub- 
lattices of paramagnetic ions which _ at 
low temperatures are magnetised in 
opposite directions by exchange interactions. 
When the material is progressively cooled, at 
a temperature Ty, the material enters the anti- 
ferromagnetic region. The frequency condition 
for an antiferromagnetic materia] is given by 
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where H, is the applied magnetic field, H, is 
the Weiss exchange field and H, is the aniso- 
tropy field. It follows from the above equation 
that it should be possible to obtain antiferro- 
magnetic resonance in zero external field for 
some substances, as in the case of ferromagne- 
tic resonance. This is because, splitting of the 
levels occur in the Weiss exchange field H,. 
In some cases at low temperatures this field 
has a high value, and with a g-value close to 2, 
resonance can occur only at short wavelengths, 
outside the limits. Successful antiferromagne- 
tic resonance experiments are few. In the case 
of Cr,0, powder, MnF,, CuMn and AgMn 
alloys, CuCl,.2 H,O, and CuBr,.2 resonance 
has been observed. 


FERRIMAGNETIC MATERIALS 


The ferrites belong to the group of 
compounds having the general formula 
MO.Fe,O,, where M is a divalent metal 


ion such as Mn, Co, Ni, Cu, Zn, Cd, Mg, 
Fe. They have the spinel structure and are 
distinguished as two different classes, ‘normal’ 
and ‘inverted’, according as the divalent metal 
ion has tetrahedral or octahedral groups of sur- 
rounding oxygen atoms. These materials have 
important practical applications at high fre- 
quencies. They are a type of antiferromagnetic 
materials, in which the moments of the two sub- 
lattices are not equal and so do not cancel 
each other completely. Neel suggested that 
in these compounds, the spin system located in 
the octahedral sites is oriented antiparallel to 
that on the tetrahedral sites. He proposed that 
ferrites were particular examples of a more 
general type, and suggested that they should 
be called ferrimagnetic systems. 

Because of difficulties involved in growing 
satisfactory single crystals, the majority of 
microwave measurements have been carried out 
with polycrystalline samples. However, some 
experiments have been carried out with single 
crystals. It is found that the most satisfactory 
experimental technique is that of using a sphe- 
rical sample (0°03cm. diameter). The speci- 
men is oriented by X-ray, and is mounted at 
the centre of a full wavelength T.E. mode cavity 
in order to reduce dipole image effects, which 
arise, if the sample is situated near to a con- 
ducting wall. The experimental set-up other- 
wise is the same as was described earlier. Fer- 
rite materials have been employed as non-reci- 
procal devices by placing them at an asym- 
metrical position within the wave guide. These 


Microwave Absorption in Solids 


have useful applications as phase shifters 
attenuators. 


CYCLOTRON RESONANCE 


The motion of charged particles under 
influence of a steady magnetic field takes ; 
spiral path, with a natural frequency which i 
determined by the equation 


where w is the angular frequency, q is 

charge, H is the magnetic field, m* is the effec 
tive mass and c has the usual significance. 

charge moves in a plane perpendicuiar to 

magnetic field with the angular frequency 4 Me 
given above. If now an electric field of 
frequency is applied in the plane ae 
lar to the magnetic field, the charge will acqui 
energy, and this will result in a ‘cyclotro 
resonant absorption. i 


in distinction from a magnetic dipole transi 
tions discussed. Cyclotron resonance absorp) 
tion was first reported by Dresselhaus, Kip 2 
Kittel in germanium crystals for both n a 
p types, at liquid helium temperatures. a 
surements in p-type germanium, with 10) 
acceptors/c.c. showed two resonance lines cor 
responding to effective masses for the holes ¢ 
0:04me and 0-30me. 

The experimental set-up for observing cyclo! 
tron resonance is very similar to that of 
electron spin resonance, with the differenc 
that the component of the microwave electri 
field should be perpendicular to the applie 
magnetic field. The signal intensity has bee 
found to be dependent on microwave powe 
level and this is due to the fact that electrom 
near resonance gain energy and cause jonis 
tion, thus increasing the number of electron 
available for the cyclotron resonance. Inf! 
red illumination has been used to excite thé 
carriers. In one method, light from a tungste 
lamp is focussed on the specimen, through 
hole in the microwave cavity. By chopping thi 
light beam, a modulated absorption signal i 
obtained which may be suitably amplified an 
recorded. 

It has also been fourd useful to measure 
cyclotron resonance with circularly polarise 
microwave radiation. Since the sense of 
tion of a carrier about the magnetic field di 
tion depends upon the sign of its charge, ci 
larly polarised radiation enables the electron 
and holes to be distinguished. 
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1957. It is this article which prompted the 
author to write the above. Much experimen- 
tal material has been drawn from the above 
article, for which grateful acknowledgement is 
made. 

A. JAYARAMAN, 


No. 2 
1358 | 
. shifters ar The study of microwave absorption in solids 
is a fertile field for further investigations on 
the experimental as well as on the theoretical 
; _ side. An excellent review on this subject under 
the title “Microwave Properties of Solids”, by 
*s under thi p M. S. Bagguley and J. Owen has appeared 
held takes * in the Reports on Progress of Physics, Vol. XX, 
ney which 
@ is th 
is the effec 
lificance. Th: IHE Forty-Fifth Session of the Indian Science 
icuiar to th Congress was held in Madras from the 6th 
frequency to 12th January 1958, under the auspices of 
field of thi)’ the University of Madras. The Congress was 


perpendicu) jnaugurated by the Prime Minister of India 


> will acquim’ Shri Jawaharlal Nehru, on the 6th. Profes- 
a ‘cyclotroy) sor M. S. Thacker, the General President for 
of absorptiol=§ the Forty-Fifth Session, delivered the Presiden- 


le transitiow) tig] Address, on the “Advancement and Promo- 
ipole trans’ tion of the Cause of Science in India”. 
ance absorp After outlining briefly as to how history 


teaches us that science and society inevitably 
act and react on each other with consequences 


aus, Kip an 
both n an 


itures. Mes} to both, Professor Thacker went on in his 
, With 10% address to the present-day science which has 
ve lines col) emerged as a carrier of a new socialism, real- 
the holes @ istic in emphasis and rationalist in aim. Dis- 
cussing the present position of Science and 
rving cyclo) Technology in India, he said, “We started with 
that of th) the promise, which in the context of the pre- 
e differences sent situation has the status of an axiom, that 
yave electrié the rapid advancement cf science and techno- 
the applie) logy is a prerequisite for the development of 
ty has bees the nation’s material resources and economic 
wave powel welfare. On our innate ability to achieve re- 
iat electrom sults, there can be no doubt; we are endowed 
ause ioni with an abundance of natural resources and 
of electron) we have a rich wealth of human talent; we 
ince. Inf have the tradition for objective inquiry and 
» excite thf acquisition of knowledge. While nothing is to 
1 a tungstey be gained by deploring past neglect, the aware- 
, through 4 ness engendered should spur us to action and 
hopping thif promote science and technology boldly and with 
m signal # determination. In a country richly endowed 
nplified anf with human wealth, there can be no dearth of 
men and women gifted with curiosity and im- 
measure tha bued with a passion for inquiry. The task is 
y polarisel to stimulate these human endowments wher- 
ise of rote} ever they lie latent.” 
field dire 
arge, ci 


electron: 
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He indicated how best, the demands for per- 
sonnel in the rapidly growing country could 
be met. He also stressed the importance of 
social understanding of science and concluded 
his address setting out the task before us. Calling 
upon the younger generation, he said, “Most 
of the onerous responsibilities will devolve on 
the shoulders of the younger generation and 
it is to this generation we look for leaders, and 
rank and file of builders of resurgent India. 
I take this opportunity to appeal to the youth 
of this country to rise to the occasion and equip 
themselves for the tasks of tomorrow.” 


On the 8th, 9th, 10th and 11th January, the 
mornings were occupied by the sectional meet- 
ings, in which scientific papers were read and 
the afternoons were devoted to joint discus- 
sions and symposia, 

Over thirty symposia and joint discus- 
sions were held under the auspices of 
the different sections. The following were the 
Sectional Presidents: Mathematics: Prof. B. S. 
Madhava Rao; Physics: Professor S. L. Malur- 
kar; Chemistry: Prof. S. Ghosh; Engineering 
and Metallurgy: Prof. C. S. Ghosh; Statistics : 
Dr. K. Kishen ; Agricultural Sciences: Dr. P. N. 
Bhaduri; Medical and Veterinary Sciences: 
Dr. A. K. Bose; Physiology: Dr. S. N. Ray; 
Geology and Geophysics: Dr. A. G. Jhingran; 
Botany: Prof. T. S. Sadasivan; Zoology and 
Entomology : Dr. P. Bhattacharya ; Anthropology 
and Archeology: G. M. Kurulkar; Psychology 
and Educational Sciences: Dr. A. K. P. Sinha. 


Popular lectures were delivered by eminent 
scientists during the Session. Over 1,700 dele- 
gates participated in this Session, of which 70 
were from abroad. 
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THE CRYSTAL STRUCTURE OF L-TYROSINE HYDROBROMIDE 


R. SRINIVASAN 
Department of Physics, University of Madras, Guindy, Madras-25 


of L-tyrosine hydrobromide, 


HBr 


COOH 
Cs Ce 


FiG. 1. View of the molecule of tyrosine projected 
down the c-axis. 
(Fig. 1), obtained by treating the free 
compound with concentrated hydrobromic acid 
were found to be isomorphous with the hydro- 
chloride. The preliminary data on these com- 
pounds have already been reported (Srini- 
vasan, 1956). Rotation and Weissenberg 
photographs showed that the lattice was mono- 
clinic with the dimensions : 


a (A) 6 (A) (A) W(AS) Z 


L-tyrosine HBr 11-41 9-11 5+17 91-0 537-5 2 
L-tyrosine HC] 11-03 9-10 5-00 90-7 501-9 2 


With Z=2, the calculated density was 1-62 
for the hydrobromide and 1-44 for the hydro- 
chloride while the observed value was respec- 
tively 1-64 and 1-42 g./cm.® 

In the Weissenberg photographs, only 0k0 
reflections with k odd were systematically 
absent. Since the substances are optically 
active, P2, is the only space group possible 
for both the compounds. 

The intensities were estimated visually using 
the multiple-film technique. They were placed 
on an absolute scale by Wilson’s method and 
later by comparing with S|F,|. The 
value of B in the isotropic temperature fac- 
tor exp—(B sin? @/\*) was found to be 2-50 
and 2-35 A2 respectively for the hydrobromide 
and hydrochloride. The atomic scattering fac- 
tor values given by Viervoll and Ogrim (1949) 
were used in structure factor calculations. 


DETERMINATION OF THE STRUCTURE 

The Difference Patterson (D-P) technique 
(Kartha and Ramachandran, 1955), was 
applied to solve the structure. The superposi- 
tion method of Buerger (1951) was applied on 
the D-P projected along the c-axis and a 
satisfactory structure was arrived at. It was 
further confirmed by obtaining the minimum 
function (Buerger, 1951), with the ordinary b- 
axis Patterson function of the hydrobromide. 
These trial co-ordinates gave values of 
R(hk0) =33% and R(h0l)=31% for the 
hydrobromide, where R is the reliability index 
defined by 
| F, | | 

2 
hkl 

The refinement proceeded by Fourier and 
least squares techniques. An overall anisotro- 
pic temperature factor for a particular reflec- 
tion hkl was taken in the form 

exp-(b,,h?+ b,.k? + b,,1?7+2b,,h1) 

and was applied to the calculated structure 
factors. The parameters b,,, boo, etc., were also 


R (hkl) = 


refined by the least squares method along with’ 


the co-ordinate parameters. 

The final values of the reliability indices 
were: R(hk0) = 11-6%, R(zOl) = 120%. If 
unobserved reflections (i.e., are omit- 
ted, the values are R(hk0) = 10-5%, R(hOl) = 
10-9%. These R values are for F,’s without 
including the hydrogen contributions. Table I 
gives the atomic co-ordinates while Table II 
gives intramolecular and intermolecular bond 
lengths and bond angles. 


TABLE I 
Atomic co-ordinates in L-tyrosine 
hydrobromide 

x/a y/b sfc x (A) y (a) =(A) 
C, 0-093 0-025 0-361 1-06 0-23 1-87 
C2 -08C 0-91 1-18 0-78 
C3 -972 +130 -020 =11-09 1-18 0-10 
+880 -084 10-04 0-26 0-44 
-902 +932 +302 «10-29 8-49 1-56 
Cy +928 +432 0-07 8-45 2-23 
C; +760 -033 -938 8-67 0-30 4-85 
Cz -660 -086 -090 7-53 0-78 0-47 
+675 +247 +170 7-70 2-25 0-88 
O; +195 -028 -518 2-22 0-26 2-68 
O2 +643 +343 -010 7-34 3-13 0-05 
Ox +738 +274 +372 8-42 2-50 1-92 
N +550 -067 -940 6-28 0-61 4-86 
Br +4123 «+2500» -4368 4-70 2-28 2-26 
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(a) Intramolecular bond lengths and bond angles 
1-45 (A) Cy-C2-C3 117° 18’ 
C2C3 1-40 122 6 
1-44 Cs Ce-Cs 115 30 
1-45 122 20 
1-37 117 30 
1-39 - 122 14 
C4C; 1 +57 Q,-C,-C2 120 0 
1-47 116 33 
1-55 C3-C4-C; 120 26 
C,O, 1-42 C;-C¢-C; 121 54 
C,U2 1-26 C4-C7-C, 115 57 
1-29 110 42 
1 -49 C;-Cg-N 108 6 
N -C,-C, 109 3 

Cs-Cy-O2 115 50 

116 16 

O2-Cy-O; 124 9 


(b) Intermolecular distances and angles 
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carbon, 0-030A for nitrogen, 0-023A for 
oxygen and 0:007A for bromine atoms. The 
standard deviation in bond lengths using the 
above values are found to be 0-05A for C-C, 
0-047A for C-N, 0-045A for C-O, and 0-034A 
for O-O distance. The error in bond angles is 
about 3°. 

The Fourier projection along the c-axis is 
shown in Fig. 2 and can be compared with the 
molecule projected along the same axis (Fig. 3). 

The bond lenr*hs and angles are quite nor- 
mal, judged from the values of the standard 
deviations. The benzene ring is planar, the 
largest deviation from the plane being 0-028 A. 
The group C,C,0,0, is also planar as found 
in other amino acids. The distance of nitrogen 
from this plane is 0-62A. 

The molecules are arranged in sheets paral- 
lel to (010) (Fig. 3). They are held together 


(See Fig. 3) by a system of hydrogen bonds of the type 
Hydrogen bonds Angles Short contacts 
N(M’)H Br 8°46 (A) 136° Br-C9(Myo0) +30 (A) 
N(M’)H + + 3°46 Cs-N(M’)-Br’ 102 N(M’)-O3(Myo1) 3-01 
N(M’)H Br’(o01) oe 3-50 107 Br-O2(Mioo) 3-55 
O3;(M’)H + + O,(M) .. 2°50 Cy-O3(M’)-O,(M) 112 
0,(M)H Br 3-23 M)-Br ee 132 


DISCUSSION OF THE STRUCTURE 
The standard deviations of atomic co-ordi- 
nates were estimated using the least squares 
formula and were found to be almost the same 
for the three directions, x, y, z for any parti- 
cular atom. The average values are 0-036A for 


| | 


FIG. 2. Final Fourier projection of L-tyrosine hydro- 
bromide along the c-axis. Contours at intervals of 
0-5e/A?, For bromine the interval is 2-0 e/A*, Dot~ 
ted contour corresponds to 2°5 e/A?. 


- 


FiG. 3. One unit cell of L-tyrosine hydrobromide pro- 
jected down the caxis. Hydrogen bonds are shown by 
dotted lines. The bond lengths are in A. 


NH....Br, OH....Br and OH....O. The three 
NH....Br bonds. from the nitrogen of the NH,* 
group are of lengths 3-46, 3-46 and 3-50A and 
are also making approximately tetrahedral 
angles with C,N (101°, 136° and 107°). The 
OH....O bond (2°50A) is short compared with 
that found in other amino acids. There is also 

1 “OH....Br bond of length 3;23A. The 


Current 

- 

>chnique 

), Was 

perposi- 

plied on 

and a 

It was 

inimum 

nary b- 

oromide. 

ues of 

for the 

er and 

nisotro- 

reflec- 

| 

o 
> e ¢ | | 

0 . 

0 

‘ - 

0 

2 

0 

2 3 


48 


hydrogen bond distances and angles are listed 
in Table IL 

Details of the investigations will be publish- 
ed elsewhere in due course. 

The author wishes to acknowledge his grate- 
ful thanks to Professor G. N. Ramadhandran 
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guidance during these investiga- 
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MARINE BIOLOGICAL STATION, PORTO NOVO (S. INDIA) 


BIOLOGICAL STATION on the banks of 
Vellar estuary at’ Porto Novo had been 
the dream of the Zoology Department of the 
Annamalai University ever since its inception 
in 1931. The station however came into being 
only in 1951 with some improvised equipment, 
and was located in a tenanted building, situat- 
ed close to the foreshore at Porto Novo, which 
was transferred later to the University, as a 
generous gift by the South Arcot District Board 
for the development of a marine biological 
station. Financial aid came first from the Minis- 
try of Education, New Delhi, and later from 
the Madras State Government for the develop- 
ment of the station. 


This enabled the University to adequately 
equip the station with oceanographic instru- 
ments, cruising boats including a sturdy sea- 
worthy 35ft. research vessel equipped with 
apparatus for investigations in fundamental as 
well as applied aspects of marine and estuarine 
biology. 


A newly constructed annex to the building, 
which was recently declared open by Dr. C. D. 
Deshmukh, provides moderate accommodation 
for a hydrobiological laboratory, an aquarium, 
ichthyological museum, and also for certain 
lines of biochemical and biophysical work. 


With its proximity to the sea, the estuary, the 
fresh-water head, and the backwaters connect- 
ing with the Coleroon, the Porto Novo Bio- 
logical Station has especially good opportuni- 
ties for distinctive lines of work relating to 
the evolution of biochemical adaptations in 
organisms, and for gaining a comparative pic- 
ture of the basic factors that control the pro- 
ductivity of different. waters. - ‘ 


The work at the biological station has so far 
been in what may be termed ‘hobby spirit’, and 
as a side activity of the Zoology Department, 
without any special and permanent staff. How- 


ever, several cruises have been conducted in iyei 


the sea as well as in the estuary, and valuable 
data systematically recorded. Planktonic 
studies, faunistic surveys, observations on tidal 
cycles and transmission of different wave- 
lengths of radiant energy in the neritic and® 
estuarine waters have been a routine aspect of 
the work of the Porto Novo Biological Sta-§& 


tion. The bottom fauna of the estuary and the fhas 


inshore waters has been dredged and its eco- 
logy is under investigation. The consolidation 
of the results of all these studies is in pro- 
gress. 


Apart from the routine lines of work, the 
investigation of the biochemical aspects of the § 
reproductive cycles of certain estuarine fish 
and the quantitative study of the amino acids 
of the fishes of Porto Novo have been in pro- 
gress for some time, and the role of some trace 
elements in estuarine ecology and the ionic 
regulation in some of the estuarine molluscs 
and fish are on the current programme of 
study. 


With generous and substantial encourage- 
ment from the University Grants Commission, § 
with the keen interest evinced by the authori- 
ties of the Annamalai University, and also with 
a capital of zeal, industry and spirit of intel- 
lectual enterprise, the Porto Novo Biological 
Station hopes to soon augment its facilities, 
and intensify its research activities. 
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ivestiga- 
' [IN the last quarter of a century, experi- 
mental plant pathology, particularly, deal- 
id., 1955, Bing with pathogenic fungi and their host plants 
has shot up into great prominence. Physiology of 
», 277. ngi, in vitro, and the physiology of the host 


‘issue under the influence of products of meta- 
holism of these tiny microscopic forms, now 
rmed collectively, as toxins or antibiotics, 
have been studied intensely in many centres of 
esearch. Many fungi have been screened for 
ntibiotic production and those of interest to us 
e'the wilt toxins. 
TOXINS AND ANTIBIOTICS 

An important wilt toxin known to affect cot- 
artment,ijon plants in India is fusaric acid which is a 
ff. How-pyridine-carboxylic acid with a molecular 
ucted infweight of 179 and the unsaturated dehydro- 
valuable Gusaric acid with a close enough molecular 
anktonic Gyeight of 177. Both these forms are known to 
on tidaliecur inside plant tissues when they are in- 
, Wave-Maded by several species of the common soil 
itic andijrganisms of the genus Fusarium. It is, how- 
ispect of ver, not known if these two fractions are pro- 
cal Sta-Muced independent of each other, although it 


is so far 
irit’, and 


and thefhas been noticed that the unsaturated dehydro- 
its eco-@usaric acid is produced earlier than the satu- 
olidation Gated fusaric acid molecule. Fusaric acid is 
in pro-jfnown to be produced notably by Fusarium 
ycopersici (the tomato wilt pathogen), F. vas- 
fectum (the cotton wilt pathogen), the non- 
ork, the Grecific F. heterosporum and quite recently, 
s of theBnuch higher quantities are shown to be pro- 
ine fish Buced by a weak parasite, F. orthoceras. An- 
no acids ther genus Gibberella fujikuroi is also known 
in pro- > produce fusaric acid, dehydrofusaric acid and 
ne trace Bwo substances of the Gibberellin group that 
1e ionic Bre known to have the character of growth sub- 
molluscs Btances. . The in- vitro requirements of these 
nme of Bungi in the shape of carbon and nitrogen for 
ptimum production of the antibiotic have been 
vorked out and the main factors contributing 
OUrage- Bowards this are the form and sources of car- 
mission, on and nitrogen and the pH of the substra- 
authori- 
aye RHIZOSPHERE AND FUNGAL METABOLISM 
iological § There is great deal more to learn about patho- 
acilities, Benic fungi and their behaviour in the region 


the root (rhizosphere). For instance, the 
otton wilt fungus, Fusarium vasinfectum which 
wakes a heavy toll of this crop plant in many 
etton-growing areas in India, has been estab- 


* Abstract of the Presidential Address by Prof, T. S. 
dasivan to the Section — of the 45th Indian 
1 


ience Congress, 


MOULDS, METABOLITES AND TISSUES* 


lished by us as a typical soil inhabitant of 
these soils, and, indeed, as many as fourteen 
species of this genus are now known to be pre- 
sent in such soils. There seems little doubt that 
they are primary decomposers of cellulose in 
the soils. We have also noticed the occurrence 
in soils of two other species, F. lateritium and 
F. scirpi known to produce wilt of tomato. The 
typical organism causing tomato wilt in other 
parts of the world is F. lycopersici through its 
wilt toxin fusaric acid and F. lateritium and 
F. scirpi recorded by us as potential patho- 
gens of the tomato are not known to produce 
this toxin. Quite recently we have succeeded 
in showing that a weak parasite F. orthoceras 
could produce considerable quantities of fusa- 
ric acid, far in excess of what the cotton wilt 
pathogen F. vasinfectum can produce, 

In the rhizosphere, many organisms, pathogens 
and saprophytes, have been noticed and, in 
fact, they have been quantitatively assessed. 
These organisms obviously depend on the root 
exudates that can afford an unfailing substrate 
of energy material in the form of sugars, vita- 
mins and amino acids. The pathogenic forms 
of the soil have been shown by many workers 
to produce in situ antibiotics and these remain 
stable in many cases for considerable periods. 
We have been able to show that F. vasinfectum 
in sterilized soils amended with stable organic 
matter like green leaf and oats produces the 
equivalent of fusaric acid upto 2-9 and 7-9 g./g. 
of soil respectively. Our work has also 
indicated that this organism can be induced to 
produce mutants under ultraviolet irradiation of 
2537 A with a total energy less than 24-73 x 
10-7 ergs and some of these mutants are cap- 
able of synthesizing greater quantities of fusa- _ 
ric acid in vitro than the parent culture. 


ENERGY SUESTRATES 


One of the heavy metals required by F. vase 
infectum for normal production of fusaric acid 
in vitro is zinc and as far as we can deter- 
mine, using stringent bioassay methods, fusaric 
acid is not formed with concentrations of the 
metal below 0-08mg./l., the optimum being 
0-24 mg./l. and levels higher than 0-4 mg./J. in- 
hibit the production of the antibiotic. This 
work has direct bearing on the field problem 
of wilt as we have been able-to show that in 
soils where cotton wilt by F. vasinfectum 
occurs freely, there is lower level of Zn than 
in those that harbour the pathogen but yet show 
no typical wilt and, indeed, these soils have 
much higher content of this metal. 
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CONDITIONS AND Host .PHYSIOLOGY 


It is obvious that the wilt fungus requires 
in vivo metals, pectins and presumably a good 
source of nitrogen. We have examined both 
resistant and susceptible varieties of cotton 
plants for their nitrogen source and, find that 
their protein nitrogen and non-protein nitrogen 
contents differ very widely and the susceptible 
varieties make available large quantities of 
non-protein nitrogen in vivo upon which the 
fungus toxin development largely depends. 
This is borne out by in vitro tests where the 
fungus has been shown to depend upon non- 
protein nitrogen sources for elaboration of 
toxins. Similarly, in vivo pectin source is 
greater in the roots of the susceptible, than in 
the resistant varieties tried by us and pos- 
sibly is another in vivo energy source on which 
the pathogen depends for developing its twin 
enzyme systems, the pectin methylesterase and 
pectin galacturonase without which the organ- 
ism could not synthesize the toxin. 
ENVIRONMENT, TOXZMIA AND TISSUE RESPIRATION 

One of the in vivo causes of resistance to the 
cotton wilt pathogen we have ascribed, over 
and above what has been stated already, is the 
presence of cystine only in resistant plants. 
There are two ways, as far as we have data, 
of inducing susceptible plants to produce 
cystine and create an artificial barrier of re- 
sistance. This can be done by zinc amendments 
to soils where these plants are grown or by 
growing susceptible cottons at a temperature 
of 37-°5°C. 

The possibility of the fusaric acid molecule 
splitting at the high temperature of incubation 


A GEOCHEMICAL HYPOTHESIS OF THE EARTH’S STRUCTURE 


view that the Earth is zonal in its struc- 
. ture, with each zone characterised by cer- 
tain dominant elements has long prevailed in 
geochemistry. These views in recent years 
have been examined and it is considered that 
a chemically homogeneous non-zonal globe is 
much more probable. 

‘The hypothesis is based on the fact that the 
behaviour of matter would be totally different 
from that observed on the crust of the Earth. 
In the interior where the pressure is hundreds 
of thousands of atmospheres, the outer elec- 
trons are forced into the lower quantum 
levels, _At a depth of 2,900 Km. the pres- 
sure is of the order’ of 1,400,000 atoms, and 
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of 37-5°C. and being utilized for respirate 
purposes of the plant tissue suggests itself 
an alternative explanation. It could also indi 
cate the in vivo chelation of heavy metals wit 
cystine thus withdrawing these metals whic 
are vital for potentiation of the toxin fus; 
ric acid. One of the effects of Zn amendmer 
appears to be that of retarding tissue respi 
tion of susceptible cotton plants grown in 
amended infested soils and bringing it down 
the normal level of the healthy control. Th 
is interesting, because increased respiration « 
tissues of cotton grown in infested soils seen 
to be the major change with onset of toxzemi 
and the role of Zn in nullifying these effec 
has to be further explored. 


WILT Iontc DERANGEMENT 

Some of the newer results in our investig; 
tions on the uptake of ions and their derang: 
ment in wilted susceptible cotton plants indi 
cate that apart from loss in K and an increa 
in Mn in vivo, there is strong evidence of t 
appearance of ionized calcium during path 
genesis. Although the resistant plant 
shows ionized calcium lines nearly as stro 


as the susceptible plant under toxzmia, - 
healthy susceptible plant shows very ha 
ionized calcium lines. Therefore, Ca ionizatit em 
is essentially ascribable to the possible diss ful 
ciation of the fusaric acid molecule in vivo ag * 
the consequent changes it could have brougm . ° 
about in the fespiration and in the ionizatiq ™ 
of the neutral calcium. This evidence is we 
gestive of a poisoning effect of the tissues the 
sulting in major ionic derangement in vivo. 

gla 
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calculations show that at the high pres tric 
prevailing at this depth, all atoms will becom wa 
identical, in respect of their chemical behag Pla 
iour. Thus, it is assumed that at the hige ‘%! 
pressure prevailing at this depth, called pec 
‘centrisphere’ all atoms will be in a ‘metallisiy Mii 
state, in which matter will be made up of atom™m Th 
nuclei immersed in a homogeneous electron ion 
plasma, having a high electrical and therm#g Pal 
conductivity. This geochemical hypothesis @ ‘l 
the structure of the Earth finds support in cep the 
tain thermodynamic considerations and seem ‘hr 
to agree with the seismological data. (A. ‘ul 
Kapustinsky, Nature, 1957, 180, 1245.) kir 
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A NEW METHOD FOR THE 
SEPARATION OF SOLS FROM SOL- 
MIXTURES 


THe chromatographic separation of various 
substances, present in the ionic or molecular 
state in solution in suitable solvents, has been 
carried out with conspicuous success in recent 
years. The important methods previously deve- 
loped involve (a) adsorption, (b) ion-exchange, 
and (c) partition chromatography. In view of 
the importance of colloids in science and indus- 
try, it appeared to us desirable to evolve a 
method of separating and identifying the col- 
loidal constituents in mixtures of sols. An 
admixture of oppositely charged sols brings 
about mutual coagulation. Consequently sepa- 
ration of sols, carrying like charges, from 
their mixtures can only be considered. It is 
evident that the usual methods of adsorption, 
ion-exchange and partition chromatography 
cannot be applied in the case of sols. We 
have therefore worked out the following 
method, which was found to be quite success- 
ful in the separation of the constituents from 
a mixture of three or more sols. 

A Whatman’s filter-paper strip was soaked 
in a dilute aqueous solution of a suitable elec- 
trolyte (KCl, BaCl, or K,SO, depending upon 
the nature of the sols used) and dried. The 
paper strip thus prepared was moistened im- 
mediately before the experiment and held hori- 
zontally on a suitable support consisting of 
glass rods, and one end of it was immersed in 
the mixture of sols contained in a _ small 
dish while the other end was immersed in a 
solution of the electrolyte. A suitable elec- 
trical potential (say about 3 to 12 volts/cm.) 
was applied across two electrodes, made of 
platinum foil, which were immersed in the 
sol-mixture electrolyte solution  res- 
pectively, so as to cause the electrophoretic 
migration of the sols along the filter-paper. 
The particles of the different sols adsorb 
ions from the electrolytic solution in the filter- 
paper to different extents and acquire electri- 
cal charges of differing magnitudes although of 
the same sign, and consequently migrate 
through the paper with unequal speeds, re- 
sulting in a clear separation of the different 
kinds of sols in the course of three to six 
hours. Depending upon the electrical charge 


originally associated with the  sol-parti- 


cles, the electrolyte may cause the coagulation 
of any one of the sols, thus making the 
separation of sols much sharper. The pre- 
sence of the electrolyte in the moistened filter- 
paper strip further helps in increasing the con- 
duction of the current and facilitates the 
migration of the sols. 

The separation of a number of sol-mix- 
tures has been effected by this method. The 
result obtained in the case of the separation 
of antimony sulphide, mercury sulphide and 
Prussian blue sols is shown in Fig. 1. The 


russian Blue Sol 
b.S 3 Sol 


figS sol 
Fic. 1 


method worked out by us is of general applica- 
tion to all sol-mixtures and should thus be 
of interest, as it reveals in the course of a few 
hours the various constituents of sol-mixtures. 


Chemical Labs., K. KRISHNAMURTI. 
College of Science, B. V. DHARESHWAR. 
Nagpur, October 14, 1957. 


LATTICE PARAMETERS AND 
CRYSTALLOGRAPHIC ANGLES OF 
HEXAGONAL COBALT 


No attempt has so far been made to determine 
accurately the lattice parameters of close- 
packed hexagonal a-cobalt as annealed cobalt 
powder is normally a mixture of the « and the 
face-centred cubic § phases and most X-ray 
reflections from the « phase are broadened by 
stacking faults in the basal planes, In the 
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course of some recent investigations on the 
structural ‘irregularities of «-cobalt, the author 
was able to obtain annealed filings of pure 
‘cobalt containing only traces of the # phase 
‘and practically free from stacking faults in the 
« phase. The filings were taken from a large- 
grained cobalt block melted and cooled slowly 
‘in vacuo. They were annealed in vdcuo for a 
few weeks at 375°C., a temperature well be- 
‘low the phase transformation temperature of 
420° C.. A powder photograph of the annealed 
filings was taken at 20° C. with a 19cm. Debye- 
‘Schérrer X-ray camera, and the diffraction 


a? 
hgh, + + 4 (hyk, + hgk,) + Ll, 


1122, 0004" and’ 2098 reflections,’ the last om 


pattern showed clearly resolved doublets of t 


being normally appreciably broadened by stack 
ing faults. Using Nelson and Riley’s function 
of @ for extrapolation, the following lattic! 
parameters were arrived at: 
a=2-5071A 
c= 4-0686A 
c/a = 1-6228 
The crystallographic angles of hexagonal 
cobalt (with c/a = 1-6228) calculated from th 
equation : 


cos 


where ¢ is the angle between h,k,i,l, and 
hgk,i,le planes, are given in Table I. 


TABLE I 
Crystallographic Angles of Hexagonal Cobalt 
(c/a = 1-6228) 


(0001) to (101%) .. 46’ 
(1018) .. os 

(1017). 14° 59 

(1015) .. 20° 33 
(1014) .. 256° 6 
(2027) .. 28° 10 

(1013). 32° 0’ 

(2025) .. 36° 51’ 

(1012) .. .. 43° 8 

(3035). 

(2023) .. 51° 20’ 

(3034) .. 56° 36 

(1011) .. 61° 55’ 

(3032) .. 70° 25’ 

(3031) .. 79° 55’ 

(1010) .. 90° 0 

(1010) to (6160) .. 8° 87 
(4150)... 10° 54’ 

(3140)... 13° 54 

(5270) .. 16° 6 

(2130)... 19° 6 

(3250) .. 23° 257 


(1120) 30° 0 


(0001) to (11210) .. 17° 59° 
(112 8) 22° 5° 
(112 6) 28° 25° 
(224 10) 33° 0" 
(1124). 
(2246) .. 47° 15° 
(1122)... 58° 29 
(2242) .. 72° 53’ 
(1120). 90° 
(0001) to (2125) .. 44° 46’ 
(2154). 51° 6 
(2123) .. 58° 50’ 
(2152) 68° 2 
(2131). 78° 
(2130) .. 90° 
(1010) to (2350) .. .» 36° 35° 
(1230) .. .. 40° 54’ 
(2570) .. 43° 54’ 
(1340) .. 46° 6 
(1450) 49° 6 
(1660) .. - . 51° 9 
.. 60° 0 
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The experimental part of this work was done 
at the Inorganic Chemistry Laboratory, of the 
University of Oxford and the author would like 
to thank Dr. J. W. Christian of the same Labo- 
ratory for his interest in this investigation. The 
author’s thanks are also due to Prof. A. A. 
Krishnan, Head of the Department of 
Metallurgy, Indian Institute of Science, for his 
interest in this publication. 
Dept. of Metallurgy, T. R. ANANTHARAMAN. 


Indian Institute of Science, 
Bangalore-3, November 14, 1957. 


1. Nelson, J. B. and Riley, D. P., Proc. Phys. Soe., 
1945, 57, 160 


HEAT OF WETTING OF CHARCOAL 
IN RELATION TO CHEMISORBED 
OXYGEN 


As pointed out by Boyd and Jarkins,! hydro- 
philic solids containing oxygen such as silica 
gel and titanium dioxide give higher heats of 
immersion in water than hydrophobic solids 
such as graphon and graphite. Adsorbent car- 
bons and charcoals provide interesting mate- 
rials for such studies. because even though they 
are basically hydrophobic, their surface be- 
haviour can be modified appreciably in the pre- 
sence of combined oxygen. The present work 
was, therefore, attempted. 
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Coconut shell and sugar charcoals, free of 
ash, were degassed at different temperatures in 
order to eliminate increasing amounts of 
chemisorbed oxygen. The amount of oxygen 
retained and its disposition as CO,, CO and 
H.,O was determined by careful analysis of the 
gases evolved? on high temperature (1,200° C.) 
evacuation. The value for total oxygen was 
confirmed by ultimate analysis in a few cases. 
Surface areas calculated from water isotherms* 
remained unchanged in conformity with pre- 
vious observations.*.4 The heats of immersion 
(ergs/cm.”) in ethyl alcohol and benzene were 
found to be almost independent of the com- 
bined oxygen. Average values were 215 and 
150 ergs/cm.? respectively. 

However, the values in water varied appre- 
ciably. It is seen (Table I) that the heat of 
immersion in water goes on decreasing on 
evacuating upto 700° as does the amount of 
oxygen disposed as CO,, but thereafter on fur- 
ther evacuation at higher temperatures, al- 
though total chemisorbed oxygen decreases 
from about 7% to nil in both the charcoals, 
heat of wetting remains almost unchanged. 
Thus it is the oxygen disposed as CO, and not 
total oxygen, as reported by Kraus® fin the 
case of carbon blacks, which affects the heat 
of wetting of charcoal in water. However, he 
had examined 9 samples only, had not ascer- 
tained the disposition of the combined oxygen 
and quite a few points (out of 9) did not fit 
on his graph. 


TABLE I 
Heat of wetting of charcoal in water in ~elation to chemisorbed oxygen disposed as CO, 


Comtined oxygen (g./10U g.) disposed as 


Heat of Ba (QOH). 


Description of the sample wetting adsorbed 
CO, co H,0 Total (ergs/cm.*)} (m.e./100 g.) 
Sugar charcoal before evacuation 8-57 7-62 26-03 196-7 610-2 
do, evacuated at 300 5-79 8-62 6-94 21-25 139-2 360-4 
do, do, 400 4-32 8-59 6-37 19-28 117-8 268 +5 
.do, do. 500 1-83 8-48 4-60 14-91 82-9 111-9 
do. do, 600 0-97 7-16 2-71 10-84 7363 58-3 
do, do, 700 0-22 6-24 1-24 7-70 60-3 14-1 
do, do, 800 nil 3-97 0-24 4-21 56-7 nil 
do, do. #00 nil 1-18 nil 1-18 57-2 nil 
do. do, 1000 nil 0-19 nil 0-19 56-8 nil 
do. do. 1200 nil nil nil nil 56-4 nil 
Coconut shell charcoal before evacuation .. 6-40 6-74 5-92 19-06 143-8 392.8 
do, evacuated at 300 5-05 6-72 5-76 17-53 128-0 310-2 
do, do. 400 1-29 6-76 4-83 12-88 15-8 73-4 
do, do. 500 0-73 6-69 3-95 11-37 68-1 39-8 
do, do. 600 0-32 6-27 2-76 9-35 
do. do. 700 nil 5-93 1-28 7-21 59-8 nil 
do. do. 800 nil 3-36 0-36 3-72 57-9 nil 
do. do. 900 nil 1-14 nil 1-14 56-8 nil 
do. do. 1000 nil nil nil nil 56-8 nil 
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The base adsorption capacity of 7harcoal 
(Table I) is also seen to vary with the oxygen 
disposed as CO, and not with total oxygen as 
considered by some workers.*:7 The same was 
the case with the adsorbability of water 
vapour. These observations show that it is the 
oxygen disposed as CO, which largely affects 
the acid behaviour, polar nature and hydro- 
philic character of charcoal and indicate the 
importance of determining the disposition of 
the combined oxygen in properly understand- 
ing the surface behaviour of carbons. 

Dept. of Chemistry, BALWANT Ral Puri. 
Panjab University, D. D. SINGH. 
Hoshiarpur, LeKH RaJ SHARMA. 
November 15, 1957. 
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A WATER GAP OF AN UNUSUAL 
ORIGIN ACROSS ARCHAEAN- 
CUDDAPAH BOUNDARY 


Kinc! mentions about the existence of five 
rivers across the Archzan-Cuddapah boundary, 
namely, Penn-air (present Penner), Chitra- 
vutty (Chitravati), Paupugnee (Papaghni), 
Mundaveer (Mandavi), and Chey-air (Chey- 
yeru). All these flow from the south to the 
north quite a considerable distance from about 
30 to 100 miles over the Archzans, before 
entering the Cuddapah Basin. Every one of 
them. at the entrance into the Basin presents 
gorges of different magnitude. 

During the course of geological fieldwork 
along the Archzean-Cuddapah boundary, a gorge 
was met with 6 miles SSW of Pulivendla (Lat. 
14° 25’ 20” and Long. 78° 13’'50”) near the vil- 
lage Kanampalle in Cuddapah District. The 
geological boundary runs roughly NW-SE in this 
region, with the Archzans to the south. A 
stream flows through the gorge from the south 
to the north, known as Pulivendla Vanka. The 
height of the steep portion of the gorge cut 
out by the stream is about 150’ near the south, 
the actual unconformable contact between the 
Archzan granites and the Cuddapah quartzose 


sandstones being very well seen midway in the 
gorge. 

Every one of the other rivers cutting across 
this geological boundary at other places has 
more or less reached a mature stage and flows 
gently in its respective water gap, whereas even 
within the gorge here, this stream is found to 
flow in rapids showing its youthful stage. 

Graphs on the lines suggested by Miller? 
were drawn to bring out the amplitude of re- 
lief of the rivers Chitravati, Pulivendla Vanka, 
Papaghni and Cheyyeru for a total distance of 
five miles extending partly on either side of 
the Archzan-Cuddapah boundary. The out- 
come was revealing in that, while the fall in 
the case of rivers Chitravati, Papaghni and 
Cheyyeru was 30, 65 and 20’ respectively within 
this distance, the fall in the case of this stream 
was found to be 530’. 

In the field three more small streams, west 
of this, were seen on the same range, which 
have cut deep channels within the sandstones, 
exhibiting migration due to headward erosion. 
If any one of these by prolonged headward ero- 
sion manages to capture any other stream flow- 
ing south over the Archzans, on the other side 
of the range, then a stream of the nature under 
study will result. 

Hence on these three evidences it is surmised 
that this water gap is due to the headward 
erosion of a normal consequent stream with a 
possible river capture. 

My grateful thanks are due to Prof. C. 
Mahadevan for introducing me to this interest- 
ing subject of study. 
Geology Dept., 

Andhra University, 
Waltair, November 6, 1957. 


R. VAIDYANADHAN. 


1. King, W., Mem. Geol. Sur. Ind., 1872, 8, 31. 

2. Miller, A. A., The Shin of the Earth. Methuen & 
Co., London, 1953, p. 61. 

3. Davies, W.M., Geographical Essays, Dover Publica 
tions, 1954, p. 417. 


A NOTE ON PARTIAL PARTHENO- 
CARPY IN THE GENUS LUFFA 
DurINnc the course of investigations on the mor- 
phological studies in the genus Luffa, partial 
parthenocarpy was observed to occur in Luffe 
acutangula Roxb., L. cylindrica Gams Roem. 

and their hybrids. 

With a view to test the extent of a 
carpy, 50 female flowers were bagged in each 
case. These, however, failed to set any fruit, 
showing thereby that complete parthenocarpy 
does not occur ~in~these species and their 
hybrids. 
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An examination of the seeds of naturally set 
fruits, however, showed the presence of many 
deformed seed-coats, which were either collaps- 
ed or inflated. Most of the seeds were with- 
out embryos while in some cases, the embryos 
were found to be partially developed and un- 
differentiated. The results of this study are 
summarised in Table I. 

TABLE I 

Showing the percentage of parthenocarpic seeds 


Av. No. 


Av. No. of . _ Percentage 

Material Type normal seeds of imper-¢ partheno- 

per fruit carpic seeds 
ZL. acutangula 43-0 30-5 41-49 
Ts 20-0 50-0 71-42 
Tie 42-0 14-0 25-00 
L. Cylindrica Taz 86-6 48-6 35-94 
Tis 110-0 160-0 59-25 
To 120-0 2-0 1-63 
Interspecific Hao 61-5 11-5 15-75 
Hybrids He 38-6 35-3 47-76 


A perusal of the Table shows the presence of 
empty seeds to the extent of 71-42% in L. acu- 
tangula, 59-25% in L. cylindrica and 47-76% 
in the hybrids. The empty seeds were found 
along with the normal seeds, showing thereby 
that the fertilization of the ovules producing 
the latter was sufficient to induce the deve- 
lopment of the fruit. It represents a clear case 
of partial parthenocarpy, as is met with in other 
cucurbits. It was further found that in the inter- 
specific hybrids between L. acutangula x 
L. cylindrica (Pathak and Singh, 1949), pollens 
viable to the extent of only 20%, are sufficient 
to induce normal fruit setting. 


Govt. Horticultural Res. Inst., S. N. SINGH. 
Saharanpur, U.P., September 19, 1957. 


1. Pathak, G., N. and Singh, S. N., “ Studies in the 
Genus Zuffa. 1, Cytcgenetic investigations in the 
interspecific hytnd JZ. cylindrica X LZ. acu- 
tangula,” indian J. Genet. & Plant Breed., 1949, 
9 (1), 18-26. 


A NOTE ON THE FOOD AND FEEDING 
HABITS OF CLUPISOMA GARUA 
(HAMILTON) AND EUTROPIICHTHYS 
VACHA (HAMILTON) FROM 
ALLAHABAD (U.P.)* = 


Tue schilbeid species, Clupisoma garua (Ham.) 
and Eutropiichthys vacha (Ham.) together form 
a sizeable fishery of considerable importance 
at Allahabad. They are medium-sized catfishes 
and according to Day (1889) attain total 
lengths upward of 2’ and 1’ respectively. Mac- 


4 


Letters to the Editor 55 


Donald (1946) has recorded E. vacha tpto 
5% lb. in weight. Hora (1937 a, b) described 
the qualities of these two species as game fishes 
of some renown. The present note is a preli- 
minary statement on the food and feeding 
habits of these two valuable food fishes. The 
stomach contents of 621 specimens of C. garua 
and 502 of E. vacha were examined in detail 
both qualitatively and quantitatively and 
studies made on the intensity of feed with 
seasonal variations in the diet. 

C. garua—It feeds mostly on _ insects 
(40°8%). The terrestrial insects (mostly 
adults, 20:7%) are represented by orders Ple- 
coptera (12-2%), Coleoptera (5-2%), Orthop- 
tera (cockroaches, locusts, grasshoppers and 
mantis, 3:0%), Hymenoptera (ants, bees, 
wasps, 0-1%) and Isoptera (0°2%). The aqua- 
tic insects (mostly larve and nymphs, 6-6%) 
are represented by orders Diptera (2°4%), 
Coleoptera (1°6%), Ephemeroptera (1-2%), 
Odoneta (0-9%), Hemiptera (notonecta, corixa, 
ranatra, 0-4%) and Trichoptera (0-1%). The 
digested insect matter in the stomach contents 
made up 13-5% of the total feed. 

Teleosts, represented by nine species, forms 
only 3-1% of the feed. The presence of animal 
flesh (8-3%) during certain months only, is 
interesting and is suggestive of carrion feeding 
habits of the fish. C. garua also subsists to a 
certain degree on Mollusca (1-:1%) and Crus- 
tacea (1:1%). The presence of alge and frag- 
ments of higher aquatic plants (0-7%) appears 
to be only incidental. The mucus (23-5%) in 
the stomach contents might be due to the fish 
subsisting mainly on insects which are known 
to stimulate secretion of mucus in the stomach. 
Considering the bulk of debris (21-1%) made 
up with mud, sand, stones, pebbles, charcoal 
pieces, etc., and the varied nature and com- 
position of the feed, it would appear that 
C. garua feeds mostly at bottom and along mar- 
gins of the river and is not of selective feeding 
habits but subsists on anything and everything 
available in the habitat. 

E. vacha.—It feeds mostly on insects and 
teleosts which together account for over. 70% 
of the total feed. Mucus (19-05%) was gene- 
rally found to be associated when the fish had 
subsisted mainly on insects, specially the ter- 
restrial forms. When teleosts formed the prin- 
cipal food, as in the later monsoon months, for- 
mation of mucus in stomachs was comparatively 
low. The terrestrial insects (mostly adults, 
16-06%) are mainly represented by orders Ple- 
coptera (14-48%) and Coleoptera (122%). 
The other forms, represented by orders Orthop- 
tera, Hymenoptera and Isoptera, together 
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account for only 0-36%. The aquatic insects 
(mostly nymphs and larve, 12-88%) are re- 
presented mainly by orders Coleoptera (6-33%), 
Diptera (3-:18%), Odoneta (1-56%) and Ephe- 
_meroptera (1:39%). The other aquatic forms 
. (¢.g., damsel-fly, water bug, etc.) together made 
up only 0-88%. The digested insects matter in 
the stomach contents made up 8-71%. Among 
the teleosts (32°5%) fourteen species are iden- 
tified of which Aspidoparia morar, Puntius 
ticto, Puntius conchonius and Mastacembalus 
armatus are more commonly encountered than 
others. One solitary case of cannibalism was 
observed in the month of May 1954. E. vacha 
also subsists to a certain degree on prawns 
and Ostracods (0-71%). 

The bulk of debris (5-85%) forming an im- 
portant item in the stomach contents of E. vacha 
is mostly formed of wheat and/or rice husk, 
gram, legume seed and pod, etc., which are 
generally found along margins of the river. 
Sand, stones, pebbles and mud are also fre- 
quently encountered (2:56%). The nature of 
food items and the composition of debris seem 
to suggest that E. vacha is a surface and mar- 
ginal feeder and perhaps observes a somewhat 
selective feeding. The mouth is terminal, wide 
and with sharp-pointed teeth and appears to 
be suited for the type of prey it subsists on. 

The condition of the feed in the two fishes 
shows that C. garua feeds actively in April to 
June and September to December; E. vacha 
feeds actively in April to July and September 
to November. However the dietary habits of 
_the two fishes tend to suggest that there is not 
much competition between the two for food 
requirements. 

The details of this study with other aspects 
of the fishery biology of C. garua and E. vacha 
are being published elsewhere. 

We are extremely grateful to Dr. B. S. Bhima- 
char and Dr. V. G. Jhingran for their con- 
stant_encouragement during the course of these 
studies. 

_ Central Inland Fisheries M. P. Motwant. 
Res. Substation, S. J. KARAMCHANDANI. 
Allahabad, November 13, 1957. 


* Published with the permission of the Chief Research 
Officer, Central Inland Fisheries Research Station, 
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CYTOCHEMICAL STUDIES ON THE 
OOCYTES OF THE TERMITE QUEEN 
ODONTOTERMES REDEMANNI 
(WASMANN) 


SoME interesting changes in the cellular mor 
phology of the oocytes, at different stages of 
development, in the ovaries of the mature ter 
mite queen Odontotermes redemanni (Ws 
mann) have been observed in course of an in 
vestigation on the development and functional 
morphology of the reproductive organs of th: 
mound building species of termite. 

The oocyte of the termite queen is enclosed 
within the follicular epithelium, and is near! 
oval in outline. It gradually increases in lengtt 
as it approaches the pedicel. The nucleolus o 
these cells takes up a deep stain, when sub 
jected to Feuigan’s reaction and shows remark 
able changes at different stages. In the com 
parative younger oocytes, it remains 
apparently as an unified body within the nucleu 
of the cells. But as the oocyte attains matur 
ity, and increases in size, the nucleolus break 
up into many smaller particles, some of whici 
remain clustered together, while the others re- 
main practically scattered in the karyolymph 


NUCL. 


Fic. 1. L.S. Through the ovariole of the termite quee 
Odontotermes redemanni (Wasmann) in the region of ge 
marium showing the Oocytes, Foll. Nucl. Nucleolus of 
follicular epithelium. Nucl. Nucleous of the Oocytes. 


It becomes quite clear from the histologic 
examinations of the serial sections, that the 
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bocies have arisen by fragmentation of the 
original nucleolus of the younger oocytes. The 
number of these particles vary from two to eight 
in different cells and does not bear any defi- 
nite relationship to the size of the cells con- 
taining them. 

Various interpretations have been given as to 
the physiological set-up of the cells, leading to 
such nuclear fragmentations. Gross! stated that 
such fragmentations mark the decline in the 
functional activities of the cells. But such a 
view could not be applied in the present case, 
where such fragmentations have also been noted 
in those oocytes, which are quite immature 
from functional point of view. On the other 
hand, Murray? who observed like phenomenon 
in Gryllus, states that such fragmentation is 
simply a method for increasing the secretary 
activities of the cells. In the present case, it 
has been observed that simultaneously with the 
fragmentations of the nucleolus, specially in the 
more mature cells, yolk droplets begins to be 
deposited in the cells (Ries?) and probably the 
increased secretory activities of the cells, re- 
sulting from the nucleolar fragmentations, have 
a vital role to play in the yolk deposition. 

Studies have also been made on the cyto- 
chemical distribution of the alkaline phospho- 
tase in the oocytes and the general plan of 
distribution is tabulated below: 


TABLE I 
Showing the distribution of the alkaline phos- 
photase in the mature oocytes of Odontotermes 
redemanni (Wasmann) 


Follicular epithelium oe + 

Nucleolus ee ++ 
or 

Nucleolar fragments ee ++ 

Yolk droplets ++ 


+ = Positive reaction. 


It is quite obvious from the above table that 
the distribution of the alkaline phosphotase 
shows remarkable variability in different parts 
of the mature cocyte. The phosphotase activity 
is maximum in yolk droplets and in older egg 
cells it shows intense positive reaction. The 
follicular epithelium shows a lesser phosphotase 
reaction, while the nucleolus and the nucleolar 
fragments come next to the yolk droplets as 
evident from the intensity of reaction. The 
uniform reactions in the nucleolus and the 
nucleolar fragments also shows the physiologi- 
cal interrelationship between the two and the 
erigin of the latter from the former. 
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Zoological Labs., BARUNDEB BANERJEE. 
Dept. of Biology, 
Scottish Church College, 


Calcutta-6, November 11, 1957. 
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PELAGIC TUNICATES AS INDICATORS 
OF WATER MOVEMENTS OFF 
WALTAIR COAST 


Marine planktonic animals, owing to their 
limited powers of locomotion, have long been 
recognised as indicators of water movements. 
Their appearance and disappearance only in 
specified seasons is taken as a true reflection 
of the physico-chemical changes in the envi- 
ronment. Some pelagic tunicates on account of 
their high degree of sensitivity to small changes 
in’ temperature and salinity have previously 
been reported as indicators of different water- 
masses and currents by Aida (1907)!; Schmidt 
(1909)*; Bowman (1922)%; Essenberg (1926); 
Russel and Hastings (1933)5; Thompson and 
Frost (1935)®; Russel (1935, 1939)7.8; McKenzie 
(1939)®; Tokioka (1940)! Thompson (1942, 
1948)11.12; and Fraser (1954).13 

An examination of the pelagic tunicates in 
plankton samples collected from a fixed station 
in the Lawson’s Bay, Waltair, for the past 3 
years, has shown that there are two qualita- 
tively distinct populations of these animals in 
the two opposing currents prevailing off this 
coast.14-!8 A southerly current from July to 
December. characterised by low salinity, high 
turbidity and high temperature and a nor- 
therly current from January to June character- 
ised by high salinity, high transparency and 
low temperature. 

The planktonic tunicates present during the 
southerly current period are Fritillaria lucibila, 
F. formica, F. campila, Oikopleura cophocerca, 
Pegea confeederata (solitary and aggregate 
zooids), Ritteriella amboinensis (solitary and 
aggregate zooids), aggregate zooids of Cyclo- 
salpa pinnata and Salpa cylindrica. 

The tunicates present during the northerly 
current period are Fritillaria borealis f. sargassi, 
F. pellucida, F. haplostoma, F. limpida, Althoffia 
pacifica and Oikopleura rufescens. In the 
March-April period, there is upwelling in the 
nearshore waters and the mesopelagic species, 
F. pellucida makes its appearance in the surface 
waters during these months. There are a few 


forms like Oikopleura longicauda, O. fusiformis 
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and O. dioica which are present throughout the 
year in variable numbers, and it is presumed 
that these are hardy forms, able to tolerate wide 
ranges of salinity and temperature. Detailed 
investigations on the distribution of pelagic 
tunicates off the Indian coast and stolon forma- 
tion in relation to the prevailing hydrographi- 
cal conditions are in progress. 

Dept. of Zoology, P. N. GANAPATI. 
Andhra University, P. V. BHAVANARAYANA. 
Waltair, November 22, 1957. 
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OCCURRENCE OF ARTEMIA SALINA ° 
IN SAMBHAR LAKE, RAJASTHAN 


So far as known, Artemia salina has not been 
recorded from India previously but it 
is being reported for the first time by the 
author. The genus Artemia was previously re- 
ported by Kulkarni (1953) in the salt pans at 
Vadala in the outskirts of Bombay. It is a very 
variable species found in salt lakes throughout 
the old world. Gunther (1899) agreed with 
Packard that only two well-defined species of 
Artemia have been described, viz., the old world 
form A. salina with which A. milhauseni (or 
Artemia sp. gr. 1-2015) has been proved to be 
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identical by Schmankewitch (1875) and the 
new world A. gracilis including Verrill’s other 
American species as synonymous. All the spe- 
cies of this genus, viz., A. salina, A. milhau- 
seni, A. fertilis, A. monica, A. utahensis, A. gra- 
cilis, have been distinguished by characters 
which vary with the salinity of water in which 
they live. Schmankewitsch (1875) transformed 
the brine shrimp A. salina to A. milhauseni and 
back by rearing it in different concentration oi 
salt water. Thus it is clear that a complete 
revision of the group should be made and more 
minute details are taken into account in order 
to arrive at better and more stable specific dif- 
ferences which are not liable to be affected by 
the change of salinity. 

Artemia salina is a permanent inhabitant of 
the lake. It lives in the lake from 4° Be 
(Baume) to 23° Be. It is subjected to the great 
fluctuation of salinity (36-4%, to 194-3 %,). Thus 
the range of tolerance to salinity is very wide. 
After the maximum limit of tolerance this spe- 
cies dies in summer as the brine approaches 
saturation and due to the increase in sodium 
carbonate and bicarbonate. The range of con- 
centration of sodium carbonate is from 
18-3mg./L. to 39-4mg./L. and of bicarbonate 
is from 4-8mg./L. to 12-3mg./L. These com- 
pounds are very rich in the brine after 23° Be. 
The death of Artemia salina was formerly look- 
ed upon by the salt-makers as an indication 
that salt would begin to form soon. The hydro- 
gen-ion concentration of the brine varies from 
7-8 to 9-8. It tolerates the pH upto 9-6. The 
little brine shrimps are uniformly distributed 
throughout the lake but coulds and streaks of 
Artemia are generally found near the shore. In 
such streaks the amount of Artemia is found 
more than normal. The great density of their 
aggregation seems to be the result of local cur- 
rents. Their distribution, in the lake is deter- 
mined by four factors. 

1. Salinity of the brine. 

2. Amount of carbonates and bicarbonates in 

the brine. 

3. Amount of oxygen in the brine. 

4. Amount of carbon dioxide in the brine. 

The colour of the male is pale-greenish while 
that of the female is more reddish. The females 
are longer than the males. The males 
are less frequently met with than the 
females. Their food supply is provided 
principally by the green alge 
—Dunaliella salina Teodoresoco, Aphanotheca 
halophytica Fremy, Anabena Sp. and Anthro- 
spira Sp. and diatoms which are common in 
the lake. This crustacean spends its entire life- 
cycle in the water growing to sexual maturity 
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in about 1 month. Before dying, they deposit 


immense layers of eggs in some places over an 
inch in thickness. The eggs are hard-shelled, 


often floating on the surface in long interlacing 


streaks of a brown colour. The egg hatches in 
the late spring and the embryo develops into 
a free-swimming nauplius which passes through 
a series of stages before reaching maturity. The 
detailed description of its ecology and develop- 
ment will follow soon. 

My best thanks are due to Dr. J. P. Harding, 
British Museum, London, for identification of 
species, as well as to Dr. D. K. Mathur for his 
help and guidance. 

Dept. of Zoology, 
Jaswant College, 
Jodhpur, August 21, 1957. 
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THE OCCURRENCE AND INHERITANCE 
OF TELESCOPIC LEAF-SHEATHS 
IN SORGHUM 


In Sorghum, normally the leaf-sheath enwraps 
the internode to two-thirds of its length. 
Rangaswamy Ayyangar et al, (1938), described 
in detail the morphology of internodes and 
leaf-sheaths. However, in the case of “Bongan- 
hilo” (A. S. 4033-Sorghum caudatum, Stapf.), a 
variety from S. Africa, a different type of leaf- 
sheath is met with. The leaf-sheaths are two to 
three times longer than the internode and en- 
wraps two to three internodes above the base. 
The successive leaf-sheaths on the plant tele- 
scope into each other giving it a characteristic 
appearance. Conner and Karper (1917) ob- 
served that leaf-sheath is not susceptible for 
changes in the environment. It is a varietal 
character. In a study of the crosses between 
a normal leaf-sheathed variety (Punasa jonna- 
G.3, Sorghum durra, Stapf.) and _ telescopic 
leaf-sheathed variety, the inheritance of the 
telescopic leaf-sheath was observed. 

The average internodal and _ leaf-sheath 


lengths of the above two parents are given in 
Table I. 

It is seen from Table I that in both 
the parents, the lengths of internodes and leaf- 
sheaths follow unimodal disposition. It is inter- 
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esting to note that the differences in internode 
and leaf-sheath length in the case of telescopic 
sheath variety are on the positive side, while 
in that of normal-sheathed variety it is nega- 
tive indicating distinctly the differences in this 
character. 


TABLE I 
Normal leaf-sheath variety Telescopic leaf-sheath 
(G. 3. Jonna) variety, Bong :nhilo-A.S. 4093) 
3 Average length Average length 
3 in cm. Differ- in cm, DaSerence 
Leaf (—) leat. +) 
= 4 
& Internode chet Internode sheath 
1 11-2 15-3 ee 2-0 16-6 14-6 
2 18-1 17-9 0-2 4-8 18-5 13-7 
3 22-1 19-0 3-1 7-4 21-7 14-3 
4 25-6 18-8 6-8 8-6 24-5 15-9 
5 27-7 18-1 9-6 25-2 14-1 
6 27-1 17-1 10-0 11-9 25-7 13-8 
7 25-6 16-6 9-0 12-8 26-6 13-8 
8 24-3 16-0 8-3 11-9 26-5 14-6 
9 24-4 15-0 9-4 10-9 25-1 14-2 
10 23-6 15-1 8-5 10-3 24-2 13-9 
ll 23-9 16-6 7-3 8-7 22-2 13-5 
12 23-2 17-3 5-9 8-0 19-6 11-6 
13. 22-6 17-0 5-6 5-7 19-3 13-6 
14 22-0 17-0 5-0 4-0 18-7 14-7 


In the F, generation it was seen that the 
leaf-sheaths were telescopic in nature indicat- 
ing dominance of this character over the nor- 
mal leaf-sheath. In the F, generation, the fol- 
lowing segregation was observed (Table II). 


TABLE II 
Telescopic leaf- | Normal leaf- 
Selection No. sheath sheath 
X-I-I/1 oe 56 17 
X-I-2/1 ee 65 21 
Total ee 121 38 
Expected on 3:1 ratio: 119-2 39-8 
X?=0-116 P betv2en 0-95 ani 0-35) 


From the above table it is seen that the tele- 
scopic leaf-sheath is a simple dominant to the 
normal leaf-sheath indicating that this factor is 
governed by a single pair of genes. The gene 
responsible for telescopic leaf-sheaths may be 
designated Ls and the recessive gene producing 
normal leaf-sheath Is. 

Further work with other varieties is in pro- 
gress. 

I am grateful to Sri. B. Suryanarayana Murthy 
and B. L. Narasimha Murthy for their valuable 
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suggestions in preparing this note and encourag- 
ing me to take up this work. 

Agricultural Res. Station, C. SREERAMULU. 
Lam Farm, P.O. Guntur, 

November 22, 1957. 
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CYTOLOGY OF ISOETES 


THREE species of Iscetes are reported from South 
India, namely, I. coromandelina L., I. Sampath- 
kumarani Rao and I. Sahyadri Mahabale. Of 
these, the cytology of I. coromandelina and 
I. Sampathkumarani has been critically investi- 
gated and this note Cceals with the important 
cytological facts observed in this study. 
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I. coromandelina L.—This species was col- 
lected from Kovalam, Veli, Quilon and Cran- 
gannore in Kerala State and from Waltair in 
Andhra Pradesh. All the above collections were 
found to be diploids with 22 chromosomes and 
a fragment (or Bchromosome?) in root-tip 
cells (Fig. 1). The chromosomes nearly all 
show median or submedian constrictions and 
vary from 2-44 in length. All the plants 
examined from each of the above collections 
were megasporangiate. A few microsporangiate 
plants were obtained from Chakkai in Trivan- 
drum City. 

Meiosis in megaspore mother-cells of the 
diploid shows complete or partial asynapsis 
followed by one or two equational divisions of 
chromosomes resulting in the formation of 
dyads or tetrads. Certain spore mother-cells 
clearly show 22 univalents and a fragment 
(Fig. 4), while in others chromosome associa- 
tions in the form: of rings, chains or cross- 


| 
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FiG. 1. A root-tip squash preparation of the diploid /sates coromandelina L. 2” = 22+1 (x 1,000), 
FiG, 2. Somatic mitosis in a root-tip cell of the triploid /. coromandelina L. showing 33 chromosomes and a 


fragment (x 1,000). 


Fic. 3. A root-tip cell of Samipathkumarani Rao showing 66 chtoniosomes (x 1,000). 
Fic, 4. A megaspore mother cell of the diploid /. coromandelina L. showing 22 chromosomes and a fragment 


(x 1,000). 
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shapes involving usually four chromosomes 
have been observed. This is clearly suggestive 
of structural hybridity (translocations). Micro- 
spore mother-cells of the diploid show com- 
plete asynapsis followed by irregular chromo- 
some distribution resulting in the formation of 
varying numbers of micronuclei. Usually dyads 
or tetrads are organised. Polyspory has also 
been observed in rare cases. Variation in size 
of the spores and nuclear contents is very re- 
markable. Almost all the microspores are non- 
viable. 

One of the plants of I. coromandelina col- 


‘Jected from Kovalam, near Trivandrum, and 


grown in the garden was seen to be a triploid 
with 33 chromosomes and a fragment in root- 
tip cells (Fig. 2). The chromosomes of the 
triploid mostly show median or submedian con- 
strictions and vary from 3-3-6 in length. 
Meiosis in megaspore mother-cells of the tri- 
ploid mostly results in the formation of un- 
reduced megaspores, while in others there is 
irregular chromosome distribution. 


I. Sampathkumarani Rao.—This species was 
collected from Bangalore and Waltair. Root- 
tip cells showed 66 chromosomes (Fig. 3). 
Most of the chromosomes show median or sub- 
median constrictions and vary from 2-4 in 
length. ‘ 

The results of this study taken together with 
previous reports of chromosome numbers in 
this genus, like n=11 in I. echinospora? and 
I. asiatica,® n= 22 and n= 33 in I. japonica®™ 
and n=54-56 (probably 55) in I. lacustris* 
suggest that there is a polyploid series in this 
genus based on the haploid number n= 11, 
which it shares in common with other ancient 
genera like Lycopodium (part)4 and 
Osmunda.3;}5 That aneuploidy (apart from 
polyploidy), has also been at work in specia- 
tion in this genus may be observed from the 
existence of n=10 in I. hystrix* (probably 
derived from n=11). 


The cytological facts presented above for 
I. coromandelina show that this is an asynap- 
tic apogamous form. Asynapsis in megaspore 
mother-cells followed by equational chromo- 
some division results in the production of un- 
reduced spores. In the case of the diploids, the 
microspores are mostly non-viable and this 
necessitates an apogamous type of reproduc- 
tion to perpetuate the species, since no acces- 
sory method of propagation is known in this 
species. Asy..apsis in megaspore mother-cells 
helps to preserve the genome of the parent un- 
changed. Asynapsis is probably the result. of 
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accumulation of structurai hybridity rather 
than the consequence of hybridization. 

Dept. of Botany, A. ABRAHAM, 
University College, C. A. NINAN. 
Trivandrum, November 20, 1957. 
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EFFECT OF MOWING GRASS ON 
THE CONCENTRATIONS OF CERTAIN 
CONSTITUENTS OF THE AIR SPORA 


THE gravity slide and the Petri dish exposure 
methods used by earlier plant pathologists and 
allergists for the study of changes in the air- 
borne spore flora or ‘air spora’ are shown! to 
be of very low efficiency and the short period 
changes in the concentration of the spore load 
at any locality could not be studied until the 
development of a more efficient suction air 
sampling equipment like the Hirst’s “Auto- 
matic Volumetric Spore Trap’’.2 Spores pre- 
sent in a limited volume of air sucked into 
this trap are caught on the sticky surface of a 
slowly moving slide (which gives a continuous 
trace), a microscopic examination of which 
makes it possible to determine the time of de- 
position of any spore type on the trace. The 
results obtained with a Hirst spore trap show- 
ing how, certain common agricultural practices 
like mowing of the grass in a field pollute the 
air with plant pathogens and with respiratory 
allergens for a short period, are described in 
this note. 

In studies, concerned primarily with the aerial 
dissemination of the loose smut of barley, air 
was sampled at a suction rate of 10 litres per 
minute at a height of 35” above the ground 
level using a “Casella” model of the Hirst trap 
located in the centre of a smut-infected barley 
field at the Imperial College Field Station in 
Sunninghill, Berks., England. The changes ob- 
served in. the concentrations of Cladosporium, 
Epicoccum, Alternaria and Pollens wogether 
with the changes in weather conditions during 
July 19-24, 1955, plotted at hourly intervals are 
shown in Fig. 1 to illustrate how mowing of 
the grass and other weeds around the smut- 
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infected barley field in the afternoon of July 20 
brought about noticeable quantitative changes 
in the air spora of the area. The changes in 
the concentrations of the four spore types 
affected by the mowing operation together with 
the concentration of smut spores observed over 
a period of 12 hours, taken at hourly‘intervals 
immediately before, during and after the ope- 
ration of the mowing machine are given in 
Table I. 
TasLe I 

Concentrations of the five spore types before, 
during and after mowing grass and other weeds 
around a smut-infected barley field 


Estimated number of spores per cubic meter of air 


3 * Cladostorium * Ustilago 
o a e 
5% 3 32 8 
10-00 23800 60600 6450 450 300 750 900 
11-00 27000 91400 7050 0 600 450 450 
12-00 25800 105000 6900 450 750 1950 5400 
13-00 12300 21750 2400 0 600 1200 2850 
14-00 tT 432600 27750 1800 600 1200 1950 
15-00 25050 94650 30300 1050 300 300 300 
16-90 15300 41700 10500 450 600 900 1950 
17-00 15600 30150 1800 150 300 900 1350 
18-00 18000 46500 1500 0 1200 750 1650 
19-00 24000 43800 1200 0 5850 1050 1050 
20-v0 21000 51000 3600 750 1200 300 600 
21-00 21000 43000 1500 600 900 900 2250 
* Clumping of a variable number of spores to forma 


single ‘dispersion unit’ is common in Cladosporium and 
Ustilago and so number of the ‘dispersion units’ (Clamps) 
in the air at each huur are also given. 

t Spores deposited as a thick band; counts for indi- 
vidual clumps not taken. 

The changes observed on July 19 are typical 
of the dry weather with the maximum concen- 
trations occurring at about noon. July 20 is a 
normal cry day and the concentrations recorded 
in the forenoon (before starting the mowing 
operation) showed a gradual increase in their 
numbers characteristic of their usual periodici- 
_ties exhibited on such dry days. The reason 
why counts taken at 13.00 hours were low is 
not known. After lunch time the mowing 
machine was operated continuously for over a 
period of about 2 hr. to mow the grass and other 
weeds growing outside the barley field and the 
entries in Table I show that concentrations of 
Cladosporium, Epicoccum and Alternaria have 
shown an increase of about 5, 4 and 4 times 
their respective usual concentrations on simi- 
lar days during these hours. By contrast during 
and immediately after the mowing process the 
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concentration of pollen grains showed a slight 
fall, but an increase in their numbers (about 
9 times) was noticed after a lag of about 2 
hours. The reason for this apparent lack of 
correlation in time between mowing and catch 
of pollens in the trap is unknown. 

The concentrations recorded on the _ sub- 
sequent days (Fig. 1) show that Cladosporium 
and Epicoccum occurred in their usual num- 
bers on the next day itself while the pollens 
and Alternaria took about 2 days to recover. 


Tas, 


FIG. 1. Changes in the concentrations of the four 
pore types with changes in the weather conditions, 


During the afternoon of July 20, when mow- 
ing operation was carried out, no major changes 
were observed either in the weather condi- 
tions (Fig. 1) or in the concentration of spores 
of Ustilago (which came from the smut-in- 
fected barley crop not affected by the mowing 
operation, Table I). Therefore the sharp rise 
in the concentrations of the four spore types 
described above may be due to liberation of 
these spores from grasses and other weeds 
growing in the locality that are affected by the 
working of the mowing machine. 

The use of the improved suction air sampling 
method has revealed this interesting short period 
change in the air spora and it is likely that our 


- knowledge of the composition of the spore con- 


tent of the atmosphere will increase consider- 
ably if these methods are used widely. 
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wish to express my indebtedness to 
Prof. P. H. Gregory for his guidance, help and 
encouragement. 

Dept. of Botany, 

Imperial College of Science 

and Technology, 
London, S.W.-7, November 22, 1957. 


T. SREERAMULU.* 


* Present address: Aerobiology Laboratory, Depart- 
ment of Botany, Andhra University, Waltair, India. 


1, Gregory, P. H. and Stedman, O. J., Ann. appl. Biol., 


1953, 40, 651. 
2. Hirst, J. M., /did., 1952, 39, 257. 


X-RAY INDUCED SOMATIC 
HAPLOIDY IN WATERMELON 
Dry seeds of watermelon (Citruilus vulgaris 
Schrad. var. Asahi Yamato) were irradiated 
with 24,000, 36,000 and 48,000r of X-rays with 
a view to study the effects of the radiation on 
sex expression in the treated plants and their 
progenies. During a study of microsporogenesis 
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in plants raised from the irradiated seeds, it 
was found that a whole branch in a plant be- 
longing to the 48,000r treatment had only the 
haploid number of ‘chromosomes (2n=11 as 
against the normal 2n = 22 found in the other 
branches). The leaves and flowers on this 
branch were smaller and the stem and petioles 
were thinner. Chromosome configurations at 
metaphase I of meiosis in 14 cells were found 
to be: all univalents in 7 cells (Fig. 1), 9 uni- 
valents and 1 bivalent in 5 cells and 7 uni- 
valents and 2 bivalents in 2 cells. Among the 
bivalents observed, three had chiasmata in both 
arms of the chromosomes and the rest were 
of the rod type with a terminal chiasma in 
one of the arms. Only about 12% of pollen 
took stain in acetocarmine; the well-stained 
pollen were also larger in size and had an 
average diameter of 85-4 microns. The unstained 
pollen grains were small (about 40 to 45 microns 
in diameter) and were often irregular in shape 
(Figs. 3 and 4). The large, well-stained pollen 
obviously represent dyads, since they have 
the same size as the pollen of diploid water- 


Fics. 1-2. Metaphase 1 of meiosis in the haploid showing 11 univalents, In Fig. 1, two univalents are secondarily 
associated and in Fig. 2, 
four single chromosomes. 

FiG, 3. Pollen from.the haploid, Most jare shrivelled but occasionally a large well-stained grain is seen..f 


Fic, 4. Pollen from a normal watermelon plant. 


there is one. group of three chromosomes, two groups of twO chromosomes and 
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melon. A solitary pistillate flower was formed 
in the haploid branch but no fruit setting could 
be obtained though the flower was hand-polli- 
nated with normal pollen. 

The haploid branch probably owes its origin 
to some process of reductional mitosis which 
should have taken place in cells of the shoot 
meristem prior to the initiation of branching. 
Menzel! reported the occurrence of spontaneous 
somatic reduction of chromosome numbers in 
some polygeromic hybrids in Gossypium. 
Using pollen size and fertility as indices, we 
examined every branch of a large number of 
control watermelon plants for possible occur- 
rence of spontaneous haploidy but no haploid 
could be detected. It is therefore very prob- 
able that the somatic reduction in chromosome 
number has been caused by the X-ray treat- 
ment. This inference is further supported by 
the observation made in this laboratory that 
haploid cells occur occasionally in root meri- 
stems of barley and Triticum monococcum fol- 
lowing exposure of seeds to X-rays. While 
irradiation of pollen and inflorescences had 
been used for many years as a method of ob- 
taining haploics in several plant species,? there 
seems to be no record so far of the occurrence 
of wholly haploid sectors in plants raised from 
seeds subjected to any type of radiation. 

An interesting feature of meiosis in some 
microsporocytes of the haploid was a strong 
tendency for secondary pairing among the uni- 
valent chromosomes. The maximum secondary 
association occurred in a cell which had seven 
groups comprising one group of 3 chromosomes, 
two groups of 2 chromosomes each and four 
single chromosomes (Fig. 2). Thus, while the 
evidence from primary pairing suggests segmen- 
tal duplications in 4 chromosomes of the hap- 
loid set thereby rendering 9 as a probable basic 
chromosome number for this species, the second- 
ary association data suggest a basic number 
of 7. Opinions, however, vary regarding the 
real significance of secondary association of 
chromosomes. Also, the conclusions that could 
be drawn from the present data suffer from the 
limitations that first, it is difficult to be sure 
that the 11 chromosomes found represent a 
complete haploid set instead of a random assort- 
ment of 11 chromosomes of the diploid com- 
plement, including a few hemologous pairs and 
secondly, prior to somutic reduction, segmen- 
tal interchanges and duplications could have 
taken place among some chromosomes, thereby 
leacing to the otserved primary and secondary 
pairing. No sbnormalities were found with re- 
gard to morphological or growth characteristics 
in the branch with 11 chromosomes and this 
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would suggest that a complete haploid com- 
plement is- present. Since regular bivalent for- 
mation and anaphase separation were observed 
during meiosis in the other branches of this 
plant, the possibility of occurrence of gross 
structural changes in chromosomes could also 
be ruled out. No haploid has so far been re- 
ported in watermelon and hence it is not pos- 
sible to draw inferences by comparison with 
previous data. However, it is of interest that 
the lowest haploid chromosome number record- 
ed in Cucurbitaceez is 7, which occurs in the 
genus Cucumis,? and it could well be that the 
genus Citrullus is derived from a basic num- 
ber 7 by a process of chromosome fragmenta- 
tion and segmental duplication, analogous to 
the mechanism of speciation already postulated 
by Bhaduri and Bose* for several cucurbits. 

We are indebted to Dr. B. P. Pal and Dr. S. M. 
Sikka for their interest and encouragement. 
Division of Botany, M. S. SWAMINATHAN, 
Indian Agric. Res. Inst., M. P. Srvc. 
September 17, 1957. 
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EFFECTS OF MALEIC HYDRAZIDE 
ON AN EARLY VARIETY OF RICE 


THE recent discovery of Maleic Hydrazide has 
led many workers in the field of plant physiology 
to study the role of this chemical on 
various plants.1-* The present investigation has 
been designed to study the effect of Maleic 
Hydrazide on the growth and reproduction of 
an early variety of rice. 

Grains of the variety N. 136 were obtained 
from the Central Rice Research Institute, Cut- 
tack, After a preliminary selection for uni- 
formity, the seeds were soaked with 10,000, 
1,000, 100 and 10p.p.m. of MH-40 for 48hr. on 
December 30, 1956, The pre-soaked seeds were 
washed thoroughly in water and were sown in 
earthenware pots containing a mixture of soil 
and cowdung manure in the proportion of 8: 1. 
The plants were next subjected to weekly foliar 
spray with the corresponding solutions in which 
they were previously soaked. As the spraying 
produced detrimental effects it was discontinued 
after the second spray. 
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All the plants treated with 10,000 p.p.m. died 
after the fifth week from sowing, i.e., after the 
first foliar spray and majority of the plants 
treated with 1,000p.p.m. died after 6 weeks, 
i.e., after the second foliar spray and hence no 
data could be collected on yield and its com- 
ponents from these two series. The few plants 
which survived the 1,000 ppm. treatment 
flowered later than the controls. The plants 
treated with 100 and 10p.p.m. did not show 
any clear variation from the control plants in 
the time of ear emergence (Table I). 

TaBLe I 
Days from sowing to ear emergence and 


' vegetative growth characters at the final stage 


per 


Treatments 


of days to 

| ear emergence 
leaves per plant 
No. of leaves on 


the main shoot 
Height per plant 


in cm, 


No. of tillers 
Total No, of green 


plant 


49-00 
23-17 
33-75 
28-85 


No. 


MH 1,000 p.p.m.* 
100 p.p.m, 
10 p.p.m. .. 75-17 9-17 
Controls 75°75 7°55 


* Each figure is an average of 6 plants in case of 
1,000 p p.m. concentration. In all other treatments each 
figure is an average of 24 plants. 

Higher concentration of 1,000p.p.m. pro- 
duced very adverse effects on most of the 
plants, but the plants which survived this 
treatment showed a conspicuous growth at later 
stages. The plants treated with the low con- 
centration of 10p.p.m. invariably showed bet- 
ter vegetative growth in all respects than the 
controls. Plants treated with 100p.p.m. did not 
show any appreciable change in vegetative 
growth than those of the control plants. 

An increased grain yield (Table Il) was ob- 
served in the plants treated with the 
TABLE II 
Grain yield and its components 
(Average of 24 plants) 


gh gk gh 


MH 100 p.p.m, 2-96 4-68 17-25 77-18 44-54 57-65 14-14 
10 p.p.m. 3-43 5-71 18-43 84-10 42-28 50-61 14-09 
Controls 2-76 5-20 17-84 81-89 40-20 48-87 14-16 
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M.H. solutions, highest being observed 
with the lower concentration of 10 p.p.m. 
The higher grain yield observed was due to a 
promotive effect of the chemical on the factors 
such as number of panicles, length of panicle 
and number of spikelets formed per panicle. 

Our thanks are due to Messrs. Naugatuck 
Chemical International, New York, for kindly 
supplying their preparation MH-40, to the 
Utkal University, for the award of the Govern- 
ment of India Senior Research Scholarship to 
one of us (G. S.) and a grant-in-aid from the 
Jnan Vijnan Parisad Fund, and to Prof. B. 
Samantarai, for providing facilities in the 
Department of Botany, Ravenshaw College, 
Cuttack, for carrying on this investigation. 
Dept. of Botany, G. Misra, 
Ravenshaw College, G. Sanu. 
Cuttack-3, September 26, 1957. 
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STOMATAL TYPES IN 
CENTROSPERMAE 


THE stomata of the leaves of Angiosperms have 
been classified into several types on the basis 
of their position in relation to the subsidiary 
or neighbouring cells. These types are named 
after the families in which they are best exem- 
plified or in which they have been first recog- 
nised. Data obtained in recent years, however, 
show that the types are present in many other 
families, besides those after which they were 
originally named (Metcalfe and Chalk’). In 
dicotyledonous plants, four main types of sto- 
mata are generally recognized. These are: 

A. Ranunculaceous.—The stomata are sur- 
rounded by a limited number of cells that are 
indistinguishable in size and shape from those 
of the other epidermal cells. 

B. Cruciferous——Stomata are surrounded by 
three cells, one of which is distinctly smaller 
than the other two. 

C. Rubiaceous.—Stomata are accompanied on 
either side by one or many subsidiary cells 
parallel to the long axis of the gaurd cells. 
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D. Caryophyllaceous.—Stomata are surround- 
ed by a pair of subsidiary cells at right angles 
to the long axis of the gaurd cells. 

The present study of 22 plants belonging to 
7 families of the order Centrospermz has re- 
vealed that the distribution and the type of 
stomatal apparatus on the leaf-surface show 
variations. 

Typical Ranunculaceous type of stoma has 
been observed on both the leaf surfaces in 
Chenopodium album L., C. ambrosioides L., 
Spinacia oleracea L., Amaranthus viridis L., 
A. gangeticus L., Celosia cristata L., Aerua 
lanata Juss., A. scandens Wall., Deeringia 
celosioides R.Br., Digera arvensis Forsk., 
Bougainvillea glabra Choisy., and Beerhaavia 
diffusa L. (Figs. 1 a and b). Along with this, 


FIGs. 1-10. Leaf epidermis showing stomatal types. 
L E.=Lower Epidermis; U. E. = Upper Epidermis. 
Fig. 1 (a2). Amaranthus viridis 1... U. E.; Fig. 1 (6). 
Acrua scandens Wall, L. FE. Fig. 2 (a). Sesuvium portu- 
lacastrum L., L. E.; Fig. 2(6). Trianthema monogynum 
L., L.E. Fig. 3. Portulacca oleracea L., L. E. Fig 4. 
Rivima humilis L.,L E. Figs. 5&6. Pupalia artopur- 
puria Moq., L. E.&U.E. Figs. 7&8. Alternanthera 
sessilis R. Br... L. E & U.E. Figs. 9& 10. Achyranthes 
aspera, L., L.E.& U. E. (Mag. = x 45, Fig. 3. = x 60). 
presence of Rubiaceous type of stoma has been 
reported! in the genera Suceda, Salsola and 
Salicornia of the family Chenopodiacez. 

Rubiaceous type of stoma with two subsidiary 
cells has been found in Sesuvium portulacas- 
trum L., Trianthema monogynum L., and 
Basella rubra L. (Figs. 2 a and b), and with 
four subsidiary cells in the genus Calandrinia! 
of . Portulaccaceze, Present observation on 
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Portulacca oleracea L., reveals the presence of 
1 to 3 subsidiary cells in Rubiaceous type of 
stoma. The subsidiary cells are unequal in 
size, the inner one being smallest and outer 
one largest (Fig. 3). 

In the family Caryophyllaceze the stomata are 
Caryophyllaceous, though variations have been 
recorded in several genera! belonging to the 
Illecibracez of Benthum and Hooker. In the 
family Phytolaccaceze, the Ranunculaceous type 
of stoma has been reported! in Phytolacca and 
Rubiaceous type of stoma in Petiveria and 
Rivinia. In the course of present investigation 
it has been found that in R. humilis L., both 
Ranunculaceous and Rubiaceous types of sto- 
mata are present at random on the lower epi- 
dermis (Fig. 4), whereas on the upper epider- 
mis stomata are absent. 

Besides these, the following variations in 
stomatal types have been noted in the Amaran- 
thacez : 

(a) In Pupalia artopurpuria Mogq., the Ranun- 
culaceous type of stoma is predominant on the 
epidermis. Sometimes, however, the surrounding 
cells are distinguishable from the wavy epider- 
mal cells by their comparatively straight walls 
and they resemble the Cruciferous type by the 
presence of a small cell in a set of three sur- 
rounding cells (Figs. 5 and 6). 

(b) The Caryophyllaceous type of stoma is 
predominant in Alternanthera sessilis R.Br. 
Together with this Rubiaceous stoma with two 
subsidiary cells “are also found on both the epi- 
dermis (Figs. 7 and 8). 

(c) In Achyranthes aspera L., stomata on the 
lower epidermis are typically Ranunculaceous, 
the surrounding cells being indistinguishable 
from the epidermal cells with regard to their 
size and form. In some cases, one of the sur- 
rounding cells is found to be much smaller 
than the other on the same surface with Ranun- 
culaceous stomata (Fig. 9). On the upper epi- 
dermis, the Rubiaceous type is predominant 
though the Cruciferous type is also present to- 
gether with pairs of stomata with 3 to 4 sub- 
sidiary cells surrounding them (Fig. 10). 

The above account clearly reveals that sto- 
mata of more than one type occur together on 
the same leaf-surface in several genera of the 
families Chenopodiacez, Amaranthacez and 
Phytolaccacez. Different types of stomata are 
found on the two surfaces of the leaf (e.g., in 
Achyranthes aspera) or intermediate types 
tending to connect two different types by slight 
modification of size and form of the surround- 
ing cells on the same leaf-surface (e.g., in 
Pupalia artopurpuria and Achyranthes aspera), 
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Similar modifications have also been recorded 
in various other families.!.> As it is customary 
to study the stomatal apparatus from mature 
leaves we are usually analyzing the resultant 
structure of a stoma, the origin of which may 
be same, but which due to mutual pressure of 
adjacent epidermal cells during growth in sur- 
face of the leaf may have given rise to various 
modifications resulting in transitional forms. In 
such a case the type of stoma cannot be used 
as a diagonostic character of taxonomic value. 

To avoid any taxonomic or ontogenic impli- 
cation indicated by the name of the different 


' types of stomata, Metcalfe and Chalk have sug- 


gested alternative names, e.g., Anomocytic 
(Ranunculaceous), Anisocytic (Cruciferous). 
Paracytic (Rubiaceous) and Diacytic (Caryo- 
phyllaceous). These terms may include broad 
variations of the respective types, but the vari- 
ous modifications that have been observed in 
Amaranthacee and other families cannot be 
classified on this basis. As the classification of 
stomata is based on the nature and orientation 
of the surrounding cells (which are easily in- 
fluenced by growth adjustments) in relation to 
the gaurd cells, it seems more plausible to base 
it on the mode of development of the stomatal 
apparatus, instead of its final appearance at 
mature stage. 

This note is a preliminary report on the sto- 
matal types that has been observed in course 
of the study of developmental anatomy of the 
several members of the order Centrospermz. 

In conclusion I desire to express my sincer- 
est gratitude to Dr. I. Banerji, Head of the 
Department of Botany, Calcutta University, 
under whose guidance and care this work has 
been carried out. 


Dept. of Botany, 
Calcutta University, 
Calcutta, October 21, 1957. 
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TIP-ROT. OF MESTA (HIBISCUS 
CANNABINUS LINN.) 
Wir the increasing importance of Hibiscus 
cannabinus Linn. as a bast fibre crop of India, 
wider collection of indigenous and exotic types 
of the species was made for breeding purpose 
during 1953-55 by- the Jute Agricultural -Re- 
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tried in test plots under conditions prevalent 
in Nilganj, West Bengal. The test plot crops 
suffered from a serious epidemic disease hitherto 
unreported. The disease is somewhat similar in 
nature to "brown-rot’ described by Ghosh and 
George (1953). This new disease is designated 
‘tip-rot’. As cultivation of Mesta is spreading 
in the southern and the eastern States of India, 
it is worthwhile to note the symptoms and 
nature of the disease. The crop is usually sown 
in the middle of April and is harvested in 
September. The disease starts in July and con- 
tinues throughout the months of July and 
August. 

Symptoms.—Firstly tip of stipules of young 
leaf or leaf-buds turns brown; gradually the 
entire stipule turns brownish-black and wither 
away. Meanwhile dark brown or black lesion 
starts on the stem at the base of the petiole; 
consequently the young leaf turns ash-grey 
and looks somewhat scalded before it com- 
pletely dries up and drops off. All the young 
leaves or leaf-buds may or may not be in- 
fected but as the tip of the stem turns brown 
and begins to dry up, all of them wither and 
drop off. As the fungus spreads in the tissue 
of the stem-tip, the latter shrivels and may 


PLATE I ; 
. Young Mesta plants attacked with * Tip-rot’. 
wither away. Innumerable pycnidia appear on 
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superficial black perithecia scattered amongst 


the former. The loss of the growing tip soon 
arrests the apical growth; the plant either is 
killed or may CGevelop axillary branches if 
favourable conditions prevail. 

The symptoms of the disease are discernible 
in later half of July, particularly in the fourth 
week, but are confined only amongst compara- 
tively younger plants of late-sown plots. 
Exotic types suffered more from this disease 
than the selections (types) maintained by the 
substitute fibre section of this Institute. 

The Fungus on Host.—The fungus associated 
with the above symptoms develops innumer- 
able spherical pycnidia, both on leaf and stem 
which are erumpent, separate, brown, ostiolate 
with a dark band of ‘cells’ round the ostiole, 
glabrous, thin-walled, wall-‘parenchymatous’, 
from 61-92 to 130-724, mostly about 110-0z, 
pycnospores, l-celled, hyaline but slightly 
bluish-green en masse held in sticky matrix 
during extrusion from pycnidium, thin-walled 
ellipsoid with somewhat pointed ends, mostly 
uniform in shape and size, 6-14 to 13-74 long 
and 2-74 to 4:1 broad, mostly 10-8“ x 

Perithecia Cdevelop subsequently when the 
tip of the plants are dry. Perithecia globose, 
slightly wider at the base, papillate, hairy- 
hairs short, dark-coloured, superficial (not 
erumpent), from 115 to 249, mostly 230 or 
more; asci many, cylindric with narrower tail, 
wall-hyaline, regularly 8-spored, 61-94 x 
to 65°36 x 10-324, paraphyses absent; asco- 
spores regularly 8 in each ascus, thick-walled, 
hyaline, lenticular, 7-54 x4-1“ to 12-0#~x 
6-14, mostly 10-0“ x 6-1Lz. 

The Fungus in Culture—Similar cultures 
were obtained both from pycnospores and asco- 
spores. Growth started with whitish sodden 
mycella, sometimes fluffy. In slants on potato 
Cextrose agar, the upper half turned greyish 
brown- due to development of pycnidia while the 
lower half turned dark due to development of 
dark-coloured sterile perithecia. Sometimes 
only pycnidia developed in culture and no 
perithecia. 

The pycnidia in culture were regular in size, 
shape and colour (brown) and were typically 
ostiolate and: compared. well with those from 
nature. Pycnospores were of irregular size and 
shape but~ mostly ellipsoid. 

The perithecia in culture were dark, irregu- 
lar in shape and sterile. 

Identity of the Fungus—From the charac- 
ters described above, the pycnidial form 
appears to be a species of Phoma Desm. and 
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the perithecial stage in all likelihood belongs 
to the genus Trichospheria Fuckel. That the 
culture from pycnospores and ascospores are 
same and that the perithecia are often found 
in association with the pycnidia show that the 
two forms are genetically connected. 


* PLATE II 

FIG. 1. Initial stage of infection; FIG, 2. Advanced 
stage of infection ; (a) tip bearing pycnidia and perithecia; 
FIG. 3. (a) Peritheum ; (6) asci; (c) ascospores from 
single ascus ; (¢) pycnidiam; (¢) pycnospores in culture ; 
(/) pycnospores in nature. 

Evaluation of Resistance in Different Types.— 
The disease was allowed to spread in the field 
and records of incidence of tip-rot was kept. 
It was found that H. radiatus a wild species 
and the F, progeny from the single F;, plant 
(from a cross between H. cannabinus x H. radia- 
tus) surviving from the epidemic of 1955 proved 
resistant to tip-rot. It is significant that ex- 
cepting Phoma sabdariffe, no other pathogen, 
normally prevalent on ‘mesta’, viz., Rhizoctonia, 
Phytophthora, etc., were found attacking these 
progenies. All type collection from Morocco, 
Poona, Dharwar, Vizag, Raigarh and Nagpur 
with the exception of only two, proved more 
or less susceptible to ‘tip-rot’. The two selec- 
tions along with those from F, of cannabinus x 
radiatus have been carried forward for further 
studies. 

Thanks are due to P. Sanyal, our colleague 
in the substitute fibre section for helping us 
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in taking records in the various experimental 
crops mentioned above and to Dr. B. C. Kundu, 
Director, Jute Agricultural Research Institute, 
for valuable suggestions. 
Jute Agricultural Res. Inst., 


Barrackpore, W. Bengal, 
November 13, 1957. 


T. GHOsH. 
N. MUKH#ERJI. 


1. Ghos, T. and George. K. V.. “ Brown rot of Mesta 
(Aibis: us cannabinus Linn.),” /ndian Phytopathology , 
1953, 6, 106-09. 


‘MOLYBDENUM CONTENT OFA FEW 
FORAGE PLANTS OF WESTERN INDIA 


It is as recently as 1939 that Arnon and Stout! 
had demonstrated the essentiality of molyb- 
cenum for plant growth. Its importance in 
nitrogen fixation and for nitrate reduction, its 
extensive use in fertilizers with resultant spec- 
tacular increases in pastures and crop growth is 
today well established. However, though defi- 
ciencies of soil molybdenum have been reported 
from many parts of the world, no work has 
been done in this country so far with the ex- 
ception of Dakshinamurthi et al.2 who deter- 
mined the molybdenum content of two Delhi 
soils. 

Since the molybcenum status of forage plants 
is considered important from the viewpoint of 
animal nutrition, an attempt was made to study 
the molybdenum content of some dominant 
forage plants of W. India. Molybdenum was 
determined by the dithiol method of Piper and 
Beckwith. The results which represent the 
average value of three samples each are re- 
ported in Table I. 

It is observed that molybdenum is taken up 
in the smallest quantities and that forage plants 
are exceptionally low in molybdenum as to be 
classified as deficient. This is probably due to 
the low molybCenum content of the grassland 
soils, which will be shortly reported elsewhere. 
Though generally legumes are expected to con- 
tain higher amounts of Mo than grasses due 
to the presence of symbiotic bacteria, it is seen 
that grasses are higher in Mo content than 
legumes. The former contain 0-03 p.p.m. or more, 
while the legumes contain less than 0-02 p.p.m. 
Though the critical levels for Mo have not yet 
been established, it is generally considered that 
a value of 0-1 p.p.m. Mo in-dry- matter of plant 
tops is one below which Mo deficiency is likely. 
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TABLE I 
Average 
moly! denum 
Name of species content 
(p.p.m, of 
dry matter) 
1 Jschemu:n ciliare Retz. Grass 0-08 
2 Heteropogon contortus L. 0-04 
Themeda triendra Forsk. 0-05 
4 Themeda quadrivalvis OK. in 0-93 
5 Pseudenthistiria heteroclita Hk. 0-04 
6 Arundinella tenella Lawii. pe 0-04 
7 Dicanthium annulatum Stapf. * 0-06 
8 Lulalia fimbriata Bi. & Mc. 0-05 
9 Indigofera tinctoria L. Legume 0-01 
10 Heylandia latebrosa DC. a 0-01 
Crotolaria linifolia Linn. 0-02 
12 Crotolaria triquetra Dalz. 0-02 
13 Crotolaria flipes Benth. Pa 0-02 
14 Smithia sensitiva Ait. 0-01 
15 Alysicarpus vaginalis DC. 0-01 
16 Alysicarpus pubescens Law. e 0-02 


The Mo deficiencies in the forage may have 
been induced by the acidic reaction of the soils 
or the cCepressing effect of other elements 
Again, species differences may be reflected in 
the plant contents. Thomas and Anderson‘ have 
shown that a soil deficient in molybdenum for 
symbiotic nitrogen fixation in legumes was, 
however, not deficient in Mo to grasses. Grasses 
appear to have a greater capacity to absorb Mo 
than the legumes, though the latter require it 
much more. Since Mo intake is intimately con- 
nected with nitrogen metabolism, it is suggested 
that the protein content of forage plants of 
W. India may be affected and fail to meet the 
requirement of cattle. Further work is in pro- 
gress along these lines. 

Dept. of Botany, (Miss) Jaya G. Iver. 
Institute of Science, Y. SATYANARAYAN. 
Bombay-1, December 2, 1957. 


1. Arnon, D. I. and Stout, P. R., Plant Physiol., 1939, 
14, 371. 


2. Dakshinamarthi, C., Satyanarayana, K.V.S and 
Baljit Singh, Proc. Nut. Acad. Sci. India, 1955, 
24, 566. 


3. Piper, C S. -_ Beckwith, R. S., /. Soc. Chem. 
i 

4. Thomas, M. P. and Anderson, A. J., Council Sci. 7nd. 
Research Bull., Australia, 1946, 198, 7. 
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REVIEWS 


The Reactive Intermediates of Organic 
Chemistry. By John E. Leffler, (Interscience 
Publishers, New York), 1956. Pp. '275. Price 
$ 6.00. 


The volume under review summarises, 
though very briefly, our present knowledge 
about various organic intermediate reactive 
radicals or ions which are of great interest to 
chemists engaged on investigations in high 
polymer chemistry and in the elucidation of 
mechanisms “of various organic reactions. There 
is a chronology as it were of various types of 
radicals and details of methods of preparation, 
physical properties, and important reactions of 
these radicals have been dealt with up-to-date. 
Starting with a concise summary of chemistry 
of triaryl methyl radicals in the first chapter, 
the reader is taken through an account of 
various carbon radicals, diradicals from dark 
violet, porphyridine, ‘rubrene, anthra quinine, 
hetero-racicals, -semiquinone radicals, etc., in 
the subsequent chapters. Hetero-radicals from 
sulphur, nitrogen have also been dealt with. 
Evidence for the presence of carbonium ions by 
<onductivity measurements, dielectric polariza- 
tion, spectrophotometry, cryoscopy, etc., is given. 
Effects of structural changes in carbonium ion 
and solvent effects on ionization equilibria have 
been discussed. Formation and reactions of 
various carbonium and carbanion radicals have 
been dealt with exhaustively. The last chap- 
ter on radical and non-radical reactions list- 
ing substituent effects, solvent effects, catalysts, 
products, inhibitors, light and various diagnos- 
tic reactions to distinguish between two types 
of reactions will be found particularly useful 
by organic as well as physical chemists. How- 
ever, after going through the volume one gets 
an impression that the treatment of radicals 
from organic peroxides and hydroperoxides as 
well as on inhibitors and retarders has been 
rather sketchy. 

These minor lapses apart, the volume under 
review makes an extremely interesting reading 
and reveals the diverse nature of organic radi- 
cals and will be read with great interest by 
all investigators engaged on elucidation of 
mechanism of various types of organic re- 
actions ‘involving the transient species as. the 
intermediates. — 

M. SANTAPPA. 


By H. G 
Inc.), 


Fundamentals of Chromatography. 
Cassidy. (Interscience Publishers, 
1957. Pp. xvii+ 447. Price $9.75. 
This is Vol. X of Weissberger’s Technique of 

Organic Chemistry, and is a successor to Vol. V, 

which was also by Professor Cassidy and was 

a more general treatise on adsorption and 

chromatography. Because of the great progres; 

made in chromatography, and apparently in 
view of the fact that several books on methods 
and applications of chromatography are avail- 
able, the present volume, which is an entirely 
new book and not a revision of Adsorption and 

Chromatography, has been devoted to a discus- 

sion of the fundamental principles of chromato- 

graphy. It is complementary to Lederer and 

Lederer’s Chromatography, a new edition of 

which appeared almost simultaneously. Lederer 

and Lederer have made a comprehensive and 
detailed review of chromatographic method 
and their application to organic compounds of 
various classes, and they have stated in their 
preface to the first edition (1953) that “in view 
of the fact that a book by A. J. P. Martin and 

A. T. James on the Theory of Chromatography 

will be published by the Elsevier Publishing 

Co., we thought it unnecessary to encroach on 

this field”. The Martin-James book has not yei 

appeared, and the book under review therefore 
fulfils a very real need. 

After defining and classifying chromatography 
in two chapters, the molecular interactions on 
which chromatographic separations depend are 
explained in Chapter III. The succeeding six 
chapters give an excellent account of the genera 
theory and of the principles, procedures and 
applications of partition chromatography 
(vapour-liquid, column, and paper), adsorption 
chromatography, and ion-exchange; an omis 
sion in the last of these chapters is the use d 
modified cellulose. Although no chromatogra 
phic applications of electron exchange resins 
have yet been reported, the short chapter @ 
their preparation and behaviour is of interes 


hy 


lo 


because of their analogy to ion-exchangers. The 
next chapter deals with foam and emulsia@ 
fractionations, but it is doubtful if these ca 
be considered to be chromatographic processes. 
Methods of recognizing and evaluating zones, the 
relation of R or Ry values to molecular struc 
ture, the choice of stationary and mobile 


phases, and the uses of chromatography are 
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bjects of the four concluding chapters. 


urces of chromatography equipment are 
i in an Appendix. = Vs 


Perspectives in Organic Chemistry. Edited by 
Sir Alexander Todd. (Interscience Publish- 
ers), 1956. Pp. x + 527. 


The decade after the Second World War has 
been a period of extraordinary achievement in 
the field of organic chemistry. The structures 
of many natural compounds of great complex- 
ity have been unravelled. Total syntheses, 
notably in the fields of steroids and alkaloids 
have demonstrated the power of the chemist 
as a builder rivalling Nature. The discovery 
of ferrocene, the first organic compound con- 
taining only carbon, hydrogen and iron has 
added zest to the quest for a better under- 
standing of the nature of chemical bonds, and 
of aromatic character. The development of the 
theory of conformational analysis has rendered 
possible a better knowledge of polycyclic 
hydroaromatic systems like those present in 
steroids, terpenoids and in some complex alka- 
loids. The time is opportune for a survey of 
recent accomplishments in organic chemistry 
and for an assessment of problems awaiting 
solution. This task is admirably performed by 
the eighteen articles contributed to the volume 
under review by organic chemists who have 
themselves been in the vanguard of progress 
in the field of organic chemistry. Every one of 
these articles give ample evidence of the great 
erudition and critical acumen of the authors. 
The article entitled ‘Synthesis’ by R. B. Wood- 
ward, the foremost synthetic organic chemist 
of our time gives a brilliant exposition of the 
importance and fascination of the synthetic 
method in solving structural problems. The 
article on ‘Nucleic Acids’ by Sir A. R. Todd is 
a lucid exposition of the chemistry of a most 
complex group of natural substances and also 
incorporates a thought-provoking speculative 
analysis of the role of nucleic acids in trans- 
mission of hereditary characteristics. The arti- 
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cle by W. Baker on the ‘Concept of Aromati- 
city’ presents a stimulating and comprehensive 
account of the efforts made towards achieving 
a fuller understanding of aromatic character. 
The article by K. Folkers on ‘Micro-organisms 
in Organic Chemistry’ will reveal to the orga- 
nic chemists steeped in the classical tradition, 
the immense potentialities of the technique in 
achieving complex transformations, well-nigh 
impossible with classical methods. 

The volume will be read with great pleasure 
by all organic chemists and constitutes a fitting 
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tribute to Sir Robert Robinson, one of the great 
masters of organic chemistry, on the occasion 
of his seventieth birthday. 

G 


Advances in Carbohydrate Chemistry, Vol. XI. 
(Academic Press Inc.), 1956. Pp. xviii + 465. 
Price $11.00. 


The volume begins with a comprehensive re- 
view of the periodate oxidation of carbo- 
hydrates. With the exception of phenylhydra- 
zine no other reagent has played so important 
a part in the field of carbohydrate chemistry 
and the chapter will therefore be found most 
useful by teachers and research workers alike. 
The second chapter gives an uptodate account 
of the chemistry of ozones and will be parti- 
cularly welcome since there are no adequate 
previous reviews of this group of compounds. 
The third chapter gives an account of the che- 
mistry of substances formed by the action of 
f-ketonic esters on monosaccharides. The fourth 
chapter is on Kojic acid, an important meta- 
bolite produced by several micro-organisms 
from carbohydrate sources. This is followed by 
a chapter summarising present knowledge on 
the biosynthesis of monosaccharides of which 
about forty have been obtained from natural 
sources. Branched-chain sugars are rare in 
nature and a chapter dealing with these com- 
pounds is therefore of great interest. A chap- 
ter on nucleic acids is also included in the 
present volume. The last chapter is on cer- 
tain aspects of the physical chemistry of starch 
with an addendum summarising recent work 
carried out on the size and shape of poly- 
saccharide molecules. The present volume 
(XI) must like its predecessors find a place in 
every institution providing instruction in orga- 
nic chemistry or engaged in research in this 
field. 


Advances in Food Research, Vol. VII. Edited 
by E. M. Mrak and G. F. Stewart. (Academic 
Press, Inc.), 1957. Pp. x + 404. Price $9.50. 
Seven valuable review articles have been 

contributed in the field of research on food 

which should prove of stimulating interest to 
various new developments in _ biochemical, 
technological and industrial aspects of food in 

India. 

The first chapter on “Profile Method of Fla- 
vour Analysis” by J. F. Caul lucidly describes 
a proper human approach to testing of various 
food commodities by judicious selection and 
proper training of panels. Y. Tomiyasu and 
B. Zenitani have critically examined the 
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different aspects connected with “Spoilage of 
Fish and Its Preservation by Chemical Agents”. 
Moreover, they have thoroughly reviewed the 
literature on various biochemical aspects asso- 
ciated with autolysis of fish. Though import- 
ance of preservation of quality by recourse to 
proper freezing storage has been stressed, yet 
the use of antibiotics, e.g., aureomycin-ice is 
well worth a detailed study in different clima- 
tic conditions. 

In a masterly article on “Water Relations of 
Food Spoilage Micro-organisms” by W. J. 
Scott, the correlation with physico-chemical 
constants of water, e.g., water activity, equi- 
librium humidity, freezing point, osmotic pres- 
sure, etc., with various species of micro-organ- 
isms in different environments is systemati- 
cally reviewed. Such an appreciation will pro- 
mote solution of several microbiological and 
biochemical problems connected with chemical 
and enzymic reactions in the presence of 
water. The germicidal action of chlorine in 
food plant sanitation is reviewed by W. A. 
Mercer and I. I. Somers, who stress its effect 
mainly in inhibiting microbial growth and dis- 
cuss its mode of action, indiscriminate use and 
shelf-life of food products. The technological 
and applied aspects of “Freeze-Drying of Food 
Products” is well compiled by J. C. Harper 
and A. L. Tappel. Though freeze-drying of 
foodstuffs is economically not feasible, its use 
in times of emergency as well as for preser- 
vation and transportation of blood plasma has 
been largely made use of in different coun- 
tries. 

The manufacture of gelatin coupled with the 
structural characteristics as well as its various 
applications are well illustrated by B. Idson and 
E. Braswell, and the concluding chapter by 
C. Nieman is appropriately on a flavouring 
agent “Licorice” which has found extensive 
usage in confectionery, tobacco and brewery 
industries and has also wide applications in 
pharmaceuticals. 

H. R. CAMa. 


Fundamentals of Immunology. Third Edition. 
Completely revised and rewritten. By 
Prof. William C. Boyd. (New York: Inter- 
science Publishers, Inc.), 1956. Pp. xiv+ 
776. Price $10.00. 


Though the basic plan of the third edition of 
the book remains the same as in its first, the 
book has expanded considerably in size, with 
716 pages and 24 pages for index now, as 
against 446 pages and 16 for index in 1943. 
Despite the substantial increase, however, many 
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important topics have not received attention, 
a particularly unfortunate omission being that 
on the use and effects of Cortisone and ACTH 

The early chapters dealing with the basic 
aspects of immunology like antigens, anti- 
bodies and their reactions give a detailed account 
of the subject that fully justifies the title of 
the book as well as the claim that it is addres. 
sed primarily to students and research work. 
ers. It is refreshing to note that the author has 
reversed many of the opinions expressed in 
earlier editions in the light of newer work, a 
for instance on the valency of antibodies. The 
sections dealing with anaphylaxis, allergy and 
hypersensitivity in the earlier editions hav 
been considerably expanded ‘and rewritten, 
while a new chapter has been added on auto 
immunization and disease. These changes will 
prove very useful to the students. Another 
valuable addition is the considerably expanded 
and modernized discussion on statistical 
methods. It would have been more convenient 
in view of its 42 pages to separate it into a@ 
chapter with the relevant title instead of keep 
ing it hidden under the sub-heading, “Titration 
of antisera, toxins, etc.’’. 

Some occasional and unfortunate lapses ar 
in evidence requiring correction, as for instance 
the confusion between types and strains among 
influenza viruses shown in statements repeated 
on pages 208 as well as 518. “There are two 
principal strains of virus designated as A 
and B”. 

When dealing with prophylaxis agains 
rabies, only rabbit brain vaccine is mentioned 
The incidence of post-treatment encephalitis is 
higher with rabbit brain vaccine, viz., 1 in 60 
to 1 in 7,000 as quoted than with the sheep 
brain vaccine that is in use over large area 
of the world. The figures for this complication 
are as low as 1 in 21,000 over a period of 3 
years’ experience at the Pasteur Institute 
Coonoor, with 5% sheep brain vaccine. 

In discussing the value of T. A. B. Vaccine 
the author strikes a note of pessimism. The 
controlled trials in progress in Yugoslavié 
under the auspices of the World Health Organ- 


ization should give us an indication of its value 
and prove whether his extrapolation is rash @ 
not. 

The last chapter of the book fittingly enoug> 
deals with laboratory technique. Though 1 
covers a large number of tests, it is unlikely 
enable a beginner to carry them out, as detai 
are lacking. Even the theoretical discussions 
are inadequate for the research worker as 
pitfalls and fallacies, particularly in interpre 
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tation of the results, have not been dealt with sons over 60 years of age; this definition is 
adequately. arbitrary ; it shouic allow of modifications made 


Despite the few drawbacks mentioned above, 
the third edition of this book can safely be 
accepted as a valuable addition to the standard 


books on immunology. 
N. V. 


Physiology and Pathology of the Kidney. 
(British Medical Bulletin, Vol. 13, No. 1), 
January 1957. Pp. 74. Price £ 1. 

This volume of just 70 pages contains an 
extraordinary amount of valuable material on 


‘recent advances in renal functions as well as 


in the understanding of renal diseases and 
their treatment. Problems concerning the re- 
lationship between the kidney and potassium on 
the one hand and sodium on the other, have 
been dealt with very clearly by well-known 
authorities on the subject. Apart from dealing 
with what may be regarded as primary diseases 
of the kidney such as the nephrotic syndrome, 
there are also articles dealing with what hap- 
pens in the kidney in experimental hyperten- 
sion. Metabolic results of interference with 
renal function in childhood, in old age and by 
over-nutrition form the subject of two papers. 
The modern techniques in the radiographic 
demonstration of the arterial and venous sup- 
ply of the kidneys have been described with 
appropriate X-ray diagrams. 

Like other issues of the British Medical Bul- 
letin, this volume must be in the library of 
every modern physician. 

K. S. S. 


Symposium on Anesthesiology and Related 
Problems. (Annals of the New York Academy 
of Sciences, Vol. 66, Art. 4), 1957. Pp. 841- 
1022. Price $4.00. 


The symposium under review is by a number 
of authors; it is divided into four parts. Infor- 
mation of use to the general practitioner is 
scanty. The articles have been contributed by 
specialists and discuss different approaches to 
anesthetise older people and the difficulties 
encountered ; theoretical aspects are also dis- 
cussed. Some of the information presented is 
more competitive than contributive, and integ- 
rated information to the overworked reader is 
not readily available. This volume, therefore, 
should be made available in libraries where 
research is being conducted. 

The subject of geriatric anesthesia is intro- 
duced by Collins and ageing is sought to be 
defined. Geriatric medicine may be said to be- 
gin when treatment has to be given to per- 


to suit older people to bring about anesthesia, 
from the experience that is available from 
anesthetising less older people. Charles M. 
Barbour discusses nutritional and hzematologi- 
cal factors bearing on anesthesia. He empha- 
sises the importance of correcting by prophy- 
lactic methods before any elective operations 
are performed. Abnormalities of blood and 
altered physiological functions in older people, 
are emphasised as the commonest risks. Haemo- 
concentrations and shifts of electrolytes are 
discussed by Newman. The question of hypoxia 
in persons with chronic conditions are discus- 
sed. Newman also presents the subject of 
cardiovascular complications in aged people 
with reference to anesthesia such as cardiac 
arrhythmias, hypotension, coronary _insuffi- 
ciency, venous non-return, which are great 
risks. The question of minor cardiac condi- 
tions is also discussed. Hickam discusses fully 
the uses of mechanical respirators in subjects 
whose lung capacity has been lessened, that is, 
with high resistance and low competence. To 
persons, who are interested in the Seeler Res- 
pirator and other such mechanical devices, this 
paper should be useful. The question of anes- 
thesia for older persons is discussed by Ste- 
phen. He quotes Ralph Knight’s statements 
wherein it is said, “what they require particu- 
larly is conservatism with a little daring, but 
with unceasing vigilance and nicety and exact- 
ness of administration with control”. In 
Choice of Anesthesia for Geriatric Patients, 
Stephen states that “one learns the extent of 
physiological insult to which average healthy 
adult can, on occasion, be exposed during ope- 
ration, without irreparable damage to vital 
organs, is large; but the allowable error in 
anesthetic administration is within narrow 
range. Lack of resilience, question of asso- 
ciated diseases and physical and mental con- 
ditions, among the aged are to be remember- 
ec’. In Part II, the question of controlled res- 
piration during anesthetic practice, is discussed 
by Spencer, Maloney et al., Little and Papper. 
These articles present both theoretical aspects 
and the practical personal experience of the 
authors. In Part III, the fluid and electrolyte 
balance in surgical aspects are presented by 
Randall, Harris and Cooper. Respiratory Alko- 
losis, Pediatric Problems and Isotopes Study in 
an Electrolyte Balance, contributed by such 
Isotope Studies, are presented by Roberts, 
S. Harris and M. Cooper. Hypotension with its 
risks in the operating room by anesthetics, 
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mineral dreno-corticoid insufficiency and block- 
ing of the autonomous nervous system are dis- 
cussed extensively by Patrick, Burstein, Aviado. 
The protective mechanism on shock is present- 
ed. by B. W. Zweifach et al. 

The symposium presents useful viewpoints 
and should be available for consultation when 
problems arise. 

C. V. NATARAJAN. 


Common Medicinal Plants of Darjeeling and 
the Sikkim Himalayas. By K. Biswas. (Pub- 
lished by the Superintendent, Government 
Printing, West Bengal Government Press, 
Alipore, West Bengal), 1956. Pp. vi+ 157. 
Price: Indian, Rs. 7; English, 1lsh. 3d. 
The book is intended to serve as a concise 

account of the plants of medicinal importance 
found in the Sikkim Himalayas and Darjee- 
ling. The author, Dr. K. Biswas, was formerly 
the Superintendent of the Indian Botanic Gar- 
den (formerly the Royal Botanic Gar- 
dens), Calcutta, which is considered by many 
scientists as second only to the Kew Gardens. 
Under the auspices of the Medicinal Plants 
Committee of the Indian Council of Agricul- 
tural Research, investigation of the vegetable 
drug resources of the Indian sub-continent has 
been undertaken and work is going on at two 
important centres in the Himalayas. The 
Western Zone under the charge of 
Bt.-Col. Sir R. N. Chopra has its work done 
at Srinagar and Jammu, and the Eastern Zone 
with centres at the Rongo Hills and Calcutta 
is under the supervision of Dr. Biswas. Thus 
the author of the book is eminently fitted to 
write with authoritativeness about the plants 
of Darjeeling and the Sikkim Himalayas. 

The book gives short notes on 152 species of 
plants grouped into families. Since many of 
these species are not confined to Darjeeling 
and the Sikkim Himalayas only, one will 
immediately recognise that a good bit of the 
matter in this book is already to be had in 
one or more earlier books written with a simi- 
lar purpose. Each monograph begins with a 
brief botanical description of the plant in the 
usual telegraphic style with which all botanists 
are quite familiar. This is followed by a line 
or two on the distribution of the plant. Then 
follows a mention of the parts used, and finally 
comes a brief description of the real or alleged 
medicinal uses. 

At the end of the book there is a collection 
of 50 plates illustrative of selected species 
described in the main body of the book. This 
adds very considerably to the usefulness of 
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the book. Five introductory chapters covering 
26 pages and 9 photographs of plantations pre- 
cede the monographs. There is a Preface by 
the author and a Foreword by Bt. Col. Sir R. N. 
Chopra. There is an index of specific names 
at the end. 

The literary aspect of the book leaves much 
to be desired. Spelling mistakes are not too 
infrequent, grammar has been occasionally lost 
sight of, and many of the statements will be 
jarring to people used to good English. To 
give some examples of each of the above 
defects, “invigorating” has an extra ‘u’ before 
‘r’ (p. 57); “epilepsy has an extra ‘l’ (p. 62); 
“sandal” is written as “sandle” (p. 70), “anus” 
is written as “annus” (p. 73); “ketonic” as 
“katonic” (p. 74); “centipedes” as “centipeds” 
(p. 76); and “aphrodisiac” as “aphrodisac” 
(p. 79). On page 81, “bring” is evidently a 
misprint for “burning”. On page 62, a sen- 
tence reads: “It also used in irregular monthly 
courses and other troubles of the women”, and 
another reads: “The oil has the property of 
increasing growth of hairs on the head.” One 
fails to catch the meaning of the following 
statements found on page 76: “Rhubarb is 
stomachic, tonic and cathartic so that its second- 
ary effect is to confine the bowels... .It is sti- 
mulating combined with its aperient properties 
render it valuable in atonic dyspepsia’. 

The reviewer feels that most of these errors 
could have been avoided in the final print if 
sufficient care had been taken at the proof stage 
and a good dictionary had been made greater 
use of. One would wish that this be done at 
the next printing. 

Notwithstanding the defects pointed out, the 
book would serve as a useful source of infor- 
mation to administrators and scientists who may 
be concerned with the development of the re- 
gion covered by the book, and to investigators, 
whether botanical, chemical, pharmacological or 
clinical, who would like to know where a par- 
ticular drug plant required for their investi- 
gation could be had. Ss. R. 


A Practical Guide to Plant Sociology for 
Foresters and Agriculturists. By F. R. 
Bharucha and W. C. De Leeuw. (Orient 
Longmans), 1957. Pp. viii + 46. 

This publication is a very welcome addition 
to the scanty Indian literature on the subject. 
Prof. F. R. Bharucha is an exponent of the 
Ziirich-Montpellier School of Plant Sociology 
which has stood for quantitative evaluation of 
plant communities. The system has been suc- 
cessfully applied to grassland and ruderal 
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vegetation in this country. The authors have 
now placed a practical guide in the hands of 
Indian ecologists, who may adapt it with suit- 
able modifications for the study of tropical 
forests. 

There are seven chapters in the book. The 
first two. are devoted to the selection of homo- 
geneous stands of vegetation and methods of 
determining analytical and synthetic characters 
of plant communities. The authors next pro- 
ceed to describe life forms and preparation and 
significance of biological spectrum. The pro- 
cess of succession and evaluation of the role 


-of species in the phenomenon are briefly indi- 


cated. Problems of nomenclature and carto- 
graphy are discussed before ending with a 
chapter on the value of plant sociology in land 
use. 

The authors are to be congratulated for the 
service they have rendered in extending eco- 
logical studies in this country which has been 
so far much neglected. The book will be useful 
to all students of botany whether they are 
working in forestry, agriculture or other 
branches. For this reason alone and also because 
the illustrations given in the text mostly refer to 
grassland communities, deletion of the words 
‘for Foresters and Agriculturists’ from the 
title of the book is advisable. 

It is necessary here to point out certain errors 
and omissions which have crept into this valu- 
able guide, for incorporating them in its second 
edition. On p. 23, line 2, ‘at the level of’ should 
be read as ‘under’ and in line 8, ‘from’ should 
be changed into ‘upto’, in order to distinguish 
Geophytes from Hemicryptophytes and Chamz- 
phytes from Phenerophytes. On p. 38, lines 
15-17, contradictory statements appear in the 
same sentence regarding physiognomical homo- 
geneity. Sample charts and diagrams based on 
local data and a note on frequency of species 
in communities are most needed in the guide 
and should be added. 

R. Misra. 


Glossary of Indian Medicinal Plants. By R. N. 
Chopra, S. L. Nayar and I. C. Chopra. (Pub- 
lished by the Council of Scientific and Indus- 
trial Research, New Delhi), 1956. Pp. xx+ 
330. Price not given. 


The senior author is a pioneer in the field 
of medicinal plants and the yeoman services 
he has rendered from the time he was the 
Professor of Pharmacology in the Calcutta 
School of Tropical Medicine to date when he 
is in charge of the Kashmir Government’s 
Medicinal Plants Scheme are noteworthy. The 
book under review brings in the compass of 
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one tome much information that is scattered 
in a wide field of scientific literature on the sub- 
ject of medicinal plants, which are arranged 
here alphabetically according to their genera. 

The vernacular names given serve a useful 
purpose. The uses in Indian Medicine, how- 
ever, are too broad and vague to be really help- 
ful. A rational use of drugs is not possible 
unless the fundamentals of system of medicine 
are grasped. The chemical composition and dis- 
tribution are welcome. A very desirable fea- 
ture is the suggested list of the drugs whose 
investigation is likely to be useful. 

There are two comprehensive indices, one of 
the common vernacular names and the other 
of the chemical constituents. 

K. S. RANGANATHAN. 


Books Received 


The Survey of India during War and Early 
Reconstruction, 1939-46. By Sir Oliver 
Wheeler. (Office of the Geodetic and Re- 
search Branch, Survey of India, Dehra om.) 
Pp. xii+317. Price Rs. 23. 


Introductory Nuclear Physics. Second Edition. 
By David Halliday. (Asia Pub. House, Con- 
tractor Buildings, Bombay-1.) Pp. ix + 493. 
Price Rs. 17.50. 

The Darwin Reader. Edited by Marston Bates 
and P. S. Humphney. (Macmillan & Co.) 
Pp. ix +’481. Price 30 sh. 


Proceedings of the Third British Weed Control 
Conference, 1956, Vols. I & II. (The Secre- 
tary, The British Weed Control Council, 
61, Curzon Street, London W.1.) Pp. xiv + 
870. Price £ 2-2-0. 

The Rolling of Strip, Steel and Plate. By E. C. 
Larke. (Chapman & Hall, London; India: 
Asia Publishing House, Bombay-1), 1957. 
Pp. xi+ 404. Price 63 sh. 


Laboratory Manual of Batch Distillation. By 
F. J. Zuiderneg. (Interscience Pub. New 
York ; India: Asia Publishing House, Bom- 
bay-1), 1957. Pp. viii+126. Price $3.50. 

The Chemistry of Heterocyclic Compounds— 
Phenazines. By G. A. Swan D. G. I. Fel- 
ton. (Interscience Pub., New York.) Pp. 
xix + 693. Price $22.50. 


University of Bombay—Botanical Memoirs No. 3 
—Precipitation Effectiveness in Relation to 
the Vegetation of India, Pakistan and 
Burma. By F. R. Bharucha, G. Y. Shan- 
bhag. (The Registrar, University of Bom- 
bay, Fort, Bombay.) Pp. vii+ 109. Price 
Re. 1.50. 
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SCIENCE NOTES AND NEWS 


New Fossils from Madhya Pradesh 


The marine Permo-Carboniferous focks re- 
ported by S. Ghosh and A. K. Datta from 
Manendragarh (82° 12’: 23°13’), Jhagrakhand 
in Madhya Pradesh have been examined re- 
cently by B. S. Tewari, Geology Department, 
Lucknow University. Apart from the two 
marine fossiliferous localities so far reported 
from this area, two new spots along the right 
bank of the river Hasdo have been observed, 
which have yielded marine assemblage. These 
new spots are situated upstream of the two 
already known localities. Not only the conglo- 
merate immediately overlying the Archzan 
gneiss is fossiliferous, but the next successive 
beds, which are needle shales and the band of 
sandstone, also yielded marine fossils. The 
conglomerates, needle shales and the band of 
sandstone are in a conformable sequence and 
dip at an angle of 30° towards S5° W. Besides 
the fossils already reported from the conglo- 
merates by Datta, others such as Spirifer 
nitiensis ?, Protoretepora ampala, Lima, Pteri- 
nea, a small species of Pleurotomaria and badly 
preserved tests of arenaceous foraminifers have 
been found. The fauna resembles to that of 
Lower Permian of Kashmir and Salt Range. 

Just at the south-east end of Naurozabad 
railway platform on the Katni-Bilaspur Branch 
Line of Central Railway, a new locality of 
Intertrappean fossils has been observed. The 
specimens are found in a hard siliceous rock, 
which is seen along the main line as well as 
the colliery siding for a couple of yards. Physa 
(Bullinus) prinsipii, Paludina and Lymnea 
have been provisionally identified. A detailed 
report will be published elsewhere. 


Prevention of Moss Growth in Concrete Races 


Moss and other plant growth can block 
hydroelectric power station supply races, par- 
ticularly in high, cold country. The Division 
of Industrial Chemistry of C.S.IL.R.Q., Austra- 
lia, has devised a simple treatment which pre- 
vents fouling of the races. 

Plant growth on the races at the Rubicon 
Station in Victoria has restricted the water 
intake (and hence the maximum power out- 
put of the Station) by more than 10%. Cut- 
ting and scraping fails to achieve satisfactory 
control since the plants regenerate and foul 


the races again in less than 6 months. Further 
it is difficult to shut off water from the races 
for these operations. 

The successful treatment involves cleaning 
the races and applying a cement or sodium 
silicate rendering containing small quantities of 
either elemental sulphur or certain copper com- 
pounds. These materials are toxic to moss but 
are insoluble in water and do not cause any 
pollution of the water-supply. 

The treatment has already kept races free of 
moss for more than 2 years. 


Roasting Copper Concentrates 


Four major copper-producing companies in 
Australia have co-operated with the C.S.I.R.O. 
Division of Industrial Chemistry in the deve- 
lopment of a new method of roasting copper 
concentrates. 

The new method involves the “fluid bed” 
technique in which a stream of gas is blown 
upward through powdered solid material. If 
the speed of the gas is carefully controlled, the 
solid particles are kept suspended and behave 
rather like a violently agitated liquid. 

Successful application of the fluid bed tech- 
nique to “roasting” copper ores involved the 
development of an entirely new design for the 
base of the roaster. This consists of a series of 
deep, tapering holes in a base made of refrac- 
tory concrete. At their upper ends these holes 
are large enough to meet in a honeycomb pat- 
tern occupying most of the cross-section of the 
roaster. 

With conventional designs of base, lumps 
formed in the stream of ore particles and clog- 
ged the roaster. In the new design the lumps 
are broken down in the fast-moving air stream. 

The work is now being extended to include 
improvements in methods of extracting copper 
from the roasted ore by the electrolytic pro- 
cess. 

This method is particularly suitable for treat- 
ing sulphide ores on the medium-scale of cpe- 
rations required by the Australian companies. 


Instrumentation for Gas Chromatography 
The Scott microflame detector has now been 
made available commercially for gas chromato- 
graphy (Shandon Scientific Co., Ltd., 6, Crom- 
well Place, London, S.W. 7). This novel detec- 
tor (Scott, R. P. W., “A New Detector for 
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Vapour Phase Partition Chromatography”; see 
“Vapour Phase Chromatography”, edited by 
D. H. Desty, p. 131; Butterworth, 1957) depends 
o the use of a carrier gas containing a con- 
siderable proportion of hydrogen, which is 
burnt in a small flame near the column exit. 
The presence of an organic vapour in the gas 
increases the length of the flame and this re- 
sults in a comparatively large response from 
a thermocouple situated just above the normal 
fame. The advantages of this detector are that 
it has an extremely small effective volume, 
resulting in a very rapid response; and second- 
ly, that its response is directly proportional to 
the calorific value of the vapour; which means 
that in the analysis of hydrocarbons, calibra- 
tion of the detector for individual compounds 
is unnecessary. (Nature, 180, 530, 1957.) 


A New Method of Analysing Cardiac Functions 


Diagnosis by ultrasonic methods has been 
developed chiefly for the detection of the can- 
cer tissue as slight changes observed in the 
transmitivity or the reflectivity of the applied 
ultrasonic pulse. A new method has been deve- 
lopped to analyse the functioning of the heart 
and the method is characterised by the use of 
Doppler effect caused by the mechanical 
motion of the heart for the inspection of car- 
diac functions. When the continuous ultrasonic 
wave is sent forth towards the heart from the 
surface of the chest wall, the cardiac motion 
causes Doppler effect upon the partial wave 
reflected from it. If an appropriate probe of 
sending and receiving the ultrasonic wave is 
available, it is possible to obtain the A.F. sig- 
nal (the Doppler frequencies) frequencies 
which are proportional to the motional velo- 
tity of the reflecting part of the heart, by 
means of a composite demodulation of the re- 
flected wave with the direct one. By means 
of this method it is possible to inspect the 
motion of the heart wall, the movement of the 
valves and the heart noises produced in a dis- 
eased heart. (Jour. Acoust. Soc. Amer., 29, 
1181, 1957.) 


Synthetic Geraniol 


Glidden International C.A. Southern Chemi- 
tal Division, Rootes Building, Nassau, Baha- 
Mas, announce that synthetic geraniol is now 
being produced on a commercial scale. 

Manufacture of synthetic terpene alcohols 
and related aromatics of high purity is an 
event of great significance to those countries 
which grew or cultivated the raw materials 
from which these aromatics were extracted. 
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Geraniol, which is an example of terpene alco- 
hols, has hitherto been extracted from the oil 
of citronella grass which grows in India, Cey- 
lon and elsewhere. These countries have been 
exporting the oil to Europe and U.S.A. and 
the oil which is extracted from a product of 
vegetable origin could never be of a constant 
quality. Whereas synthetic geraniol, in the 
manufacture of which turpentine is the starting 
material, could always be relied upon to have 
a standard quality which is claimed to possess 
minimum total alcohol content of 98% and 
free from terpenes and sesquiterpenes. How 
far these synthetic aromatics will effect the 
citronella oil producing countries remains to 
be seen. 


French Electronic Invention 


What is claimed as an important French in- 
vention, the “tecnetron”, a _ supertransistor, 
which is expected to make possible great 
advances in the fields of television, guided 
missiles and telecommunications, was announced. 
It is the work of a French engineer, M. Tez- 
ner, and was developed at the National Centre 
of Telecommunications Study. 

The great advantage of the tecnetron is said 
to be that it operates as an amplifier on fre- 
quencies of up to 500 and perhaps 1,000 mega- 
cycles a second. It is therefore capable of much 
wider application than the transistor, and its 
manufacture is claimed to be somewhat sim- 
pler. 

It consists essentially of a strip of uranium 
about one-twelfth of an inch long and one- 
fiftieth of an inch in diameter, which is given 
the shape of a small pulley. The core is coated 
with indium, a rare metal, and three electrodes 
are soldered ito the two ends. The tecnetron 
will shortly be tested in rockets fired to a 
height of 200 miles. 


Evidence for Vegetation in Mars 


A new test for the presence of vegetation in 
Mars depends on the fact that all organic mole- 
cules have absorption bands in the vicinity of 
3-4u. These bands have been studied in the 
refiection spectrum of terrestrial plants, and it 
is found that for most plants, a doublet band 
appears which has a separation of about 0-lz 
and is centered about 3-464. Spectra of Mars 
taken during the 1956 opposition indicate the 
probable presence of this band. This evidence 
and the well-known seasonal changes of the 
dark areas make it extremely probable that 
vegetation in some form is present. (Astro- 
phys. Jour., 126, 231, 1957.) 
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Botulism 


Botulism has always aroused an interest out 
of all proportion to its frequency as a cause of 
food poisoning. Every medical student prob- 
ably knows that botulism is the model exam- 
ple of the action of an exotoxin, which can 
cause death even if the organisms which pro- 
duced it are no longer alive, and that the dose 
necessary to cause death is minute. 

Its epidemiological importance is discussed 
by K. F. Meyer in a review of botulism as a 
world health problem. He states that “through- 
out the world during the past 50 years approxi- 
mately 5,635 persons contracted botulism and 
1,714 of these persons died”. Meyer discusses 
successively the incidence of human and animal 
botulism throughout the world, the distribution 
of Cl. botulinum in nature, and the foods and 


types of Cl. botulinum associated with human 


botulism. 

It is estimated that in the Union of South 
Africa alone 100,000 cattle die of botulism every 
year. Animals reared on phosphorus-deficient 
veldt apparently crave the bones of carrion, 
which may be highly toxic from contamination 
with Cl. botulinum. So far as the human dis- 
ease is concerned, the danger arises always from 
carelessness in the preparation and preserva- 
tion of vegetable and animal foods. Many out- 
breaks have followed home canning of vege- 
tables, and it is essential that all forms of food 
processing should be carefully controlled. Only 
in this way is it possible to eliminate completely 
the risk of botulism. 


New Radio Communications System 


The world’s first over-the-horizon microwave 
radio link in regular commercial service has 
been put into operation between Italy and 
Spain. A number of such systems is being in- 
stalled in various parts of the world. The ex- 
tension of microwave radio communication 
beyond the optical horizon was once thought to 
be impracticable, but fourteen years of inten- 
sive research has established the technique of 
troposphere forward-scatter, whereby micro- 
wave communication can be reliably establish- 
ed between points as far distant as 350 miles. 
The troposphere is the layer of the atmosphere 
which lies about ten miles above the earth’s 
surface. Unlike an optical mirror, it has no 
sharply defined surface that remains fixed in 
space but rather a broad region from which 
electromagnetic waves are scattered in an 
irregular pattern that varies from moment to 
moment. The forward scattering technique pro- 
mises important changes in radio communica- 
tion. 


Living Polymers 

Experiments show that anionic polymeriz 
tion of certain vinyl monomers such as sty 
rene, carried out under appropriate condition: 
does not involve a termination step (e.f. Szwari 
and collaborators, J. Amer. Chem. Soc., 
2026, 1957). Polymers formed in this manne 
are able to continue their growth if a fres 
portion of monomer is added after the cor 
plete conversion of the original monomer. | 
a monomer B is added to a block of livin 
polymer A...... A a block copolymers is form 
ed. The original polymer A...... A may po 
sess one or two “living” ends and therefore ; 
variety of block copolymers can be prepare! 
by relatively simple experimental techniques. 


Ultrasonics in Electroplating 


Chemists working at Western Reserve Un- 
versity in the United States have recently 
announced that they could obtain improve 
adhesion, harder and brighter plating with les 
porosity by employing ultrasonic agitation in- 
stead of conventional agitation in electroplat- 
ing. 

In electroplating deposits tend to build w 
at prominent points of irregularly-shapei 
parts, while leaving the recessed surfaces with 
depleted share. This difficulty has been avoided 
since the ultrasonic high intensity vibration 
induce cavitation which has the effect of pre 
venting concentration gradients to produce a 
even layer. 


Mechanics of Real Fluids 


A Symposium on the above subject will & 
held from 21st April to 30th April 1958, a 
the Indian Institute of Technology, Kharagpw. a 
A programme has been drawn up which it S 
cludes Boundary Layer Theory and Applic- N 
tion to Engineering Problems, Resistance @ a 
Pipes, Plates, Submarine Forms and Shi} , 
Cavitation Phenomena, Flow through Porow wa 
Media, Atomisation, Vortex Tube, Therm M 
Hydrodynamics, Cascade Flows, Rheo Electric K 
Analogy Methods, Model Science, Compressible 
Flow and Supersonic Flow. 

All communications should be addressed #} — 
Professor S. N. B. Murthy, Mechanical Eng- 
neering Department, Indian Institute of Techno 
logy, Kharagpur. 
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Symposium on Spectroscopy 

The Second Annual Symposium on Spectro} & 
scopy organised by the Convention of Spectro In 
scopists, was held in Madras (India), 
Sunday, the 5th January 1958. 
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Scientists from Universities and other re- 
search establishments took part in the Sym- 
posium. 

Papers on Molecular Spectroscopy, Nuclear 
Spectroscopy, Paramagnetic Resonance Spec- 
troscopy and Microwave Spectroscopy were 


me! read and discussed. 
Institution of Chemists (India) Associateship 


Examination, 1958 


The Eighth Associateship Examination of the 
Institution of Chemists (India) will be held 
jn November 1958. The last date for receiving 
applications from the intending candidates is 
3lst July 1958. The Examination in Group A 
(Analytical Chemistry) is divided into the fol- 
lowing nine sections and the candidates will 
be examined in any two of them according to 
their choice, in addition to the General Chemis- 
try including Organic, Inorganic, Physical and 
Applied Analytical Chemistry: (1) Analysis of 
Minerals, Silicates, Ores and Alloys; (2) Analy- 
sis of Drugs and Pharmaceuticals; (3) Analy- 
sis of Foods; (4) Analysis of Water and Sew- 
age; (5) Biochemical Analysis; (6) Analysis 
of Oils, Fats and Soaps; (7) Fuel and Gas 
Analysis; (8) Analysis of Soils and Fertilis- 
ers; and (9) Analysis connected with Foren- 
sic Chemistry. 

Further enquiries may be made to the 
Honorary Secretaries, Institution of Chemists 
(India), Chemical Department, Medical Col- 
lege, Calcutta-12. 


National Institute of Sciences of India 


The Twenty-Third Annual General Meeting 
of the National Institute of Sciences of India 
was held on the 5th January 1958, in the new 
Senate Room of the University of Madras, 
Madras. The President, Prof. P. C. Mahalanobis, 
delivered his address on “Science and National 
Planning”. The following have been elected as 
office-bearers for 1958: President: Prof. P. C. 
Mahalanobis (Delhi); Vice-Presidents: Dr. V. R. 
Khanolkar (Bombay); Prof. D. S. Kothari 
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(Delhi); Treasurer: Prof. Ram _ Behari 
(Delhi); Foreign Secretary: Dr. B. Mukerji 
(Lucknow); Secretaries: Sri. S. Basu (Delhi); 
Prof. P. Maheshwari (Delhi); Editor of Publi- 
cations: Prof. R. C. Majumdar (Delhi), 


Indian Botanical Society 


The Thirty-Seventh Annual General Meeting 
of the Indian Botanical Society was held in 
Room No. 21, University Buildings, Madras, on 
January 6, 1958, with Dr. S. K. Pande in the 
Chair. The following were elected as office- 
bearers of the Society for the year 1958: Pre- 
sident: Dr. R. Misra, Banaras; Vice-Presi- 
dents: Dr. S. K. Pande, Lucknow, and Dr. P. 
Maheshwari, Delhi; Hon. Secretary: Dr. J. 
Venkateswarlu, Waltair; Hon. Treasurer and 
Business Manager: Dr. T. S. Sadasivan, 
Madras. 


Indian Society of Genetics and Plant Breeding 


At the Eighteenth Annual General Meeting 
of the above Society held at Madras on 6th 
January 1958, the following office-bearers were 
elected for 1958: President: Prof. P. N. Bha- 
duri; Secretary: Dr. M. S. Swaminathan; 
Treasurer: Dr. N. L. Dhawan; Editor: 
Dr. B. P. Pal. 


Award of Research Degree 


The University of Saugar has awarded the 
Ph.D. Degree to the following candidates for 
theses indicated against each: Dr. Sakti Pra- 
sad Banerjee, “The Influence of Chemical Con- 
stitution on the Rotatory Power of Optically 
Active Compounds” ; Dr. Chand Narain Kachru, 
“Synthesis of Possible Ameoebicides”’; Dr. K. 
Govinda Kaimal, “Formation of Complex Com- 
pounds between Cadmium Chloride and Alkali 
Chlorides”; Dr. H. D. Sharma, “Studies in Silent 
Electric Discharge and Joshi Effect in Air”’; 
Dr. K. C. Chandy, “X-ray Diffraction Studies of 
Solid State”. 
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Sole Distributors 
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P36. RDYAL EXCHANGE PLACE 
EXTENSION» CALCUTTA-I 


GRAM:MEENAMO _PHONE:22 


VERY RELIABLE INDIGENOUS SUBSTITUTES 
OF GUARANTEED ANALYTICAL REAGENTS 
MAY BE FOUND IN 


“BASYNTH” 


Brand 
ANALYTICAL REAGENT 


Acid Hydrochloric 
Acid Hydrochloric Fuming 
Acid Sulphuric 
Acid Nitric 
Acid Nitric Fuming 
Acid Acetic Glacial 
Ammonium Hydroxide 
Benzene 
Toluene 
Xylene 
Petroleum Ether 
Amy! Alcohol 
Buty! Alcohol Etc., Ete. 
Basic & Salis Chemicals (Private) Ltd. 
P. O. Jadavpur College, Calcutta-32 
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A Really Dependable Balance for Degree 


Classes and Research Laboratories 


Sensitiveness 1/10th mg. 
Capacity .. 200 9m. 
Fitted on §” thick glass base Price: Rs. 325/- 


Catalogue on Request 


Manufactured by: 


Keroy (Private) Lid. 


BANARAS CANTT. 23 CALCUTTA 10 
"Calcutta Telephone No, is 24-3840,” 


MOST RELIABLE INDIGENOUS SUBSTITUTES OF 
GUARANTEED ANALYTICAL REAGENTS 
MAY BE FOUND IN 


OSTER BRAND 
ANALYTICAL REAGENTS 


% ACID HYDROCHLORIC 

% AMMONIUM HYDROXIDE 
% ACID NITRIC 

% ACID SULPHURIC 

LABORATORY CHEMICALS 


For Price List and Agency to: 
MANAGING DIRECTOR 


Sri. CHUNILAL DATTA, B.Sc. 


(Late Senior Demonstrator of 
Chemistry, Vidyasagar College, 
Calcutta) 


OSTER CHEMICAL & 
PHARMACEUTICAL WORKS (P) LTD. 


ar 
ij 
Short Beam 
Analytical 
Balance 
by | No. K1 
| 
| | 
| 
| 
| 
| 
| 
i] 
| 
| 
Regd. Office : 
||. 788, Manicktala Street, CALCUTTA 6 
Works: 
Bagmari Road, CALCUTTA 
TELEPHONE: 35-2052 


TRADE <> MARK 

A wide range of parenteral preparations for meeting the growing requirements 
of the Medical Profession are now being processed in our Laboratories. They are 
made from Standard Chemicals employing double distilled and PYROGEN FREE 
water. Their containers (Ampoules) undergo rigid neutrality tests before they are 
selected for use. These Injectables are therefore guaranteed to be absolutely 
safe and dependable. 


The following are but a few of our well-known Injectables : 


RETICULIN .. «+ «+ A Potent extract of Liver 
HEXOPURIN .. An urinary Antiseptic 
CALCITOL .. ee «+ Injectable Calcium Gluconate 
BEVITAMIN » Vitamin B, 
CEVITAMIN — Vitamin C 
GLUCOSE SOLN. .. Pure Dextrose 


Mysore Industrial & Testing Laboratory Ltd. 


Malieswaram P.O., Bangalore 3 


Bengal Chemical and Pharmaceutical Works, Ld. 
The Largest Chemical Works in India 


Manufacturers of Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet 
and Medicinal Soaps, Surgical Dressings, Sera and Vaccines, 
Disinfectants, Tar Products, Road Dressing Materials, etc. 
Ether, Mineral Acids, Ammonia, Alum, Ferro-Alum, Aluminium 
Sulphate, Sulphate of Magnesium, Ferri Sulph., Caffeine and various 
other Pharmaceutical and Research Chemicals. 


Surgical sterilizers, Distilled Water Stills, Operation Tables, 
Instrument Cabinets and other Hospital Accessories. 


Chemical Balance, Scientific Apparatus for Laboratories and 
Schools and Colleges, Gas and Water Cocks for Laboratory use, 
Gas Plants, Laboratory Furniture and Fittings. 


Fire Extinguishers, Printing Inks. 


Office: 6, GANESH CHUNDER AVENUE, CALCUTTA-13 
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—RELIABLE HOUSE FOR— 
LABORATORY GLASSWARES 
(Plain and Graduated) 


@ THERMOMETERS & HYDROMETERS 
(Various ranges) 


LABORATORY PORCELAINWARES & 
SILICAWARES 


® NICKEL AND PLATINUMWARES 
WHATMAN FILTER PAPERS 
MICROSCOPES & ACCESSORIES 


BALANCES, TINTOMETERS, AEROGEN 
GAS PLANTS AND OTHER INSTRU- 
MENTS REQUIRED BY CHEMICAL 
LABORATORIES 


Contact: 
UNIQUE TRADING CORPN. 


221, Sheriff Devji Street 
BOMBAY 3 


HOT AIR OVEN 


TEMPO INDUSTRIAL CORPORATION 
(PRIVATE) LTD. 
Sonari Road, Paranjpe ‘B’ Scheme, BOMBAY-24 


Phone: 30011 


BOROSIL 


LABORATORY GLASSWARE 


ZOOLOGICAL SPECIMENS 
AND 


BIOLOGICAL REQUIREMENTS 
OF THE 


LABORATORIES 
AND 


INSTITUTIONS 


Consult: 


Bombay Biological House 
Dealers in Zoological Specimens 
119, Hindu Colony, Dadar, Bombay 14 


Established 1941 


such as 


FLASKS, BEAKERS, CONDENSERS, 
MEASURING FLASKS, MEASURING 
CYLINDERS, PIPETTES & ANY 
SPECIAL APPARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TO CLIENT'S DESIGN 


INDUSTRIAL & ENGINEERING 


APPARATUS CO. (PRIVATE) LTD. 
CHOTANI ESTATES, PROCTOR ROAD 


Phone : 61813 
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ANALYTICAL 
INSTRUMENTS 


by Perkin-Elmer 


MODEL 2% 

DOUBLE BEAM 
RECORDING INFRARED 
SPECTROPHOTOMETER 


MODEL 13-U UNIVERSAL 
SPECTROPHOTOMETER 
A highly flexible instrument 
covering complete ultraviolet, 
visible and infrared regions. 
Perkin-Elmer is proud to present 
a complete line of analytical instruments 
MODEL 137 INFRACORD = for the spectroscopic or chemical laboratory. 
DOUBLE BEAM 
SPECTROPHOTOMETER | \ Each embodies the most recent technical 
A new instrument for — ° . 

routine infrared analysis. advances in its particular field—each is 
constructed with, Perkin-Elmer’s 
MODEL 38-A isti i i 
FLeeTROPHORES' characteristically high standard of quality 

A 
Se 0 - and workmanship, and each is backed with a 
Cnps eetom, complete set of accessories to make it useful 
for the widest possible range of probiems. 
MODEL 146 FLAME 
PHOTOMETER The variety of instruments now available 
For rapid analysis of any 
from Perkin-Elmer permits the equipping 
of a laboratory for practically all types 

of analyses with instruments of a single 
manufacturer. This can result in 

considerable savings in servicing, and 


For ultraviolet, visual, near 
in inventories of accessories. 


R 
FRACTOMETER Sold and serviced in India exclusively by 
A new, low cost gas 
chromatography apparatus 
BLUE STAR ENGINEERING CO. (Bombay) PRIVATE LTD. 
BOMBAY + CALCUTTA DELHI MADRAS 


Main Office : Kasturi Buildings, Jamshedji Tata Road, Bombay | 
PSBS-724 
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BAUSCH & LOMB 


CERTIFIED-PRECISION 


“Each Bausch & Lomb “CP" Replica Grating is equal or superior 
to the master grating from which it was made. 


“A minimum of Rowland ghosts. 
* Satellites negligible or completely absent. 


“Gratings available in a wide range of numbers of grooves 
per mm.. 


* Plane Reflectance, Plane Transmission, or Concave Gratings. 


Manufactured by 


THE BAUSCH & LOMB OPTICAL COMPANY 
ROCHESTER, N.Y., U.S.A. 


Sole Agents in India 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET 


BOMBAY 1 
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LARGE CONTOUR MEASURING PROJECTOR 
MODEL GP 650 


An universal type instrument 
for use both in the laboratory and 
in the shop for accurately determin- 
ing the contours, dimensions and 
sizes of angles and radii of contour 
gages, thread gages, milling cutters, 
tools, gears and other work pieces 
of all kinds. Measurements are 
possible by comparison with a reti- 
cule or with drawings prepared to 
scale, as may be desired. The 
equipment essentially consists of a 
cabinet+type base with built-in 
illuminating fixture for transmitted 
light; an intermediate stage and 
optical relay system for super- 
imposed projection; a precision 
measuring stage with built-in rotary 
stage; an upright with quick-index. 
ing objective fixture, illuminating 
fixture for incident light, mirror and 
adjustable projection screen. 


Write for illustrated booklet to the 
Sole Distributors 


THE SCIENTIFIC INSTRUMENT COMPANY LTD. 
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